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INTRODUCTION
(°)

A new philosophy of education has been gradually

emerging — "new"

since the days of Plato, but only re

cently accepted by the rank and file of our teachers. It la
by no means enacted throughout the entire educational sys
tem of the United States.
The question arises, shall we educate our children
for real life-like situations, which are found in their
environments, and college; or just the latter? The author
believes that the child should receive both. John Dewey
states, "Education is not a preparation for life; it is
life". But it has taken us a third of a century to realize
that the school curriculum should be mainly concerned with
engaging in activities through which subject matter may be
learned, rather than with teaching the traditional school
subjects directly. The children should not be considered as
species of empty boxes to be filled as economically and
effectively as possible, but as living creatures of endless
diversified possibilities in activity and behavior. Thus
after much travail and labor have the various "laboratory"
and"progressive" schools come into existence.
The conservative people and institutions are the
handicaps to this movement, and are the ones to be con
vinced of its value. The conservative school and the pro
gressive schools come together and strike a medium.
It has been proved that the child learns more through
activity. Thus, sensing that the things of ordinary life
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may be made educational, if children are led to look "be
neath the surface to find meanings, relations, and causes,
and realizing that there is much in traditional courses to
form a child's cultural inheritance, the reader will here
in find a practical proposition for the embodiment of pro
gressive principles in everyday public education.
The pages of this paper, then, present the procedure
for an adequate integration of what we have come to csll
the old and the new education combined. The illustrations,
pictures, charts, and the educationally fit units of work
are of the utmost value to present day teachers. Through
them teachers in our public rural schools may learn hov;
they can gradually charge their procedure from following
the traditional curriculum to the inauguration of an ac
tivity-subject-matter program under typical conditions.
On the basis of this new philosophy, the author has
committed himself to the development of a new type of pro
gram for a course in the teaching of chemistry in rural
high schools. The advantage of this course is that the stu
dent becomes acquainted with chemistry as it is related to
his environment.
NOTE:

Tests such as true and false, completion, matching,

essay, etc. are recommended as the teacher sees fit.
It is admitted that many other things may be brought
into these units and should be added as the teacher feels
it necessary.
The methods of teaching suggested are:

inductive, de

ductive, telling or lecture and activity work.
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It is absurd to think that this is all the subjectmatter, for magazines, newspapers, bulletins, pamphlets,
etc. will furnish extra material and subject-matter.
The subject-matter, experiments, and formulas in the
appendix are parts of these units and should be used when
ever they may be brought in, but they must be included.
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PURPOSES
1. To work out such teacher-made and supplementary mate
rials as will enrich the chemistry teaching program.
2. To make use of such educative environmental materials
as the community affords.
3. To secure such commercial material as is essential for
teaching success.
4. To enrich the life of each individual of the school
group and to guide and promote his mental, physical,
cultural, social and spiritual growth.
5. To make it possible and practical to teach chemistry
in the Rural High School.
6. To associate the student with the chemistry he is
likely to need in real life situations and college.
7. It is felt that the ordinary chemistry text books used
in high schools today are not written to meet the
needs of the individuals taught, but tend to teach
chemistry as such.
8. It is the aim to outline in the following pages a
course that can be used in the rural settlements to
satisfy the needs and improve the living conditions of
the people of the community.
9. To create an interest in chemistry and motivate the
students.
10. "We need real rural schools", practical subjects,
economical usable knowledge.

1
INTRODUCTION
Unit I
Subject

Household Chemistry

Date

Any

Time

Half of the school year

School

Texas Rural High School

Grade

High School (tenth or eleventh)

Basis for Selection -

Low social and economic status

of community. The lack of a practical rural unit in chem
istry and the need of one.
Objectives:
1. To stress the need of sanitary drinking water.
2. To lessen the number of sicknesses due to bad health
conditions.
3. To teach the economy that may be used in Household
Chemistry.
4. To give the child a knowledge of what foods are best
for him and his family to maintain best bodily
functions.
5. To teach the student the chemical names of those
things confronting him daily.
6. To teach the student formulas and equations of his
environmental chemicals, and those that will give him
a foundation for college chemistry.
7. To give the student some knowledge of the chemical
composition of foods, paints, water, air, cloths, pre
serves, powder, baking powder, salt, soda, soap, etc.
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HOUSEHOLD CHEMISTRY UKIT
Activities
Materials
Doing the various experiments.
Water
Paste
Making paste.
Paper
Cardboard
Pencil
Making mayonnaise.
Water colors
Making noodles.
Chemicals
1. Starch - flour
Drawing apparatus.
2. Alcohol
3. Sodium chloride
Making a wooden test tube rack.
4. Baking powder
5. Table soda
Making a stand to heat things on.
6. Iodine
7. Hydrogen
Studying various angles of the home.
peroxide
8. Chlorine
Studying pamphlets, magazines, bul
9 * Ammonia
10. Gasoline
letins, and reference books on house
11. Carbon tetra
chloride
hold chemistry.
12. And others
Test tube holder
Writing formulas and balancing equa
Test tubes
Glass tubing
tions.
Rubber tubing
Apparatus for mixing
Using iodine, hydrogen peroxide and
Saucers
Funnel
Home-made test tube other household medicines.
rack
Collecting articles on things studied.
Ruler
Crayon
Making a household chemistry scrapbook.
Stand
Double boiler
Writing a very clear, descriptive
(Home-made)
Cans
story of what should be done to in
Pans
Paint
Soap
crease the health in the home, and the
Sodium hydroxide
Potassium hydroxide care of household things.
Lye
Making a double boiler.
Cotton cloth
Silk
Cooking bread.
Wool
Rayon
Putting starch on cloth and ironing
Mercerized cotton
Newspaper
cloth.
Bulletins
Magazines
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Materials
Catalogues
Almanac
Pamphlets
Text
Reference books
Glass bottles
Fruit jars
Home-made alcohol
burner (ink bot
tle cork and rope

Activities
Taking a trip to a bakery.
Visiting various water resources.
Taking samples of each individual's
water.
Taking health habits.
Boiling water on the stove.
Putting a cold glass in a warm room sweat.
Making tooth powder out of sodium
chloride and baking soda.
Using this tooth powder.
Making an alcohol burner out of an
ink

bottle. Using a cork and a piece

of rope.

4
MOTIVATION
Good morning| How many of you have wondered just why
you eat vegetables, meats, preserves, fruits, breads, and
other foodstuffs? How many of you have seen your mother
make soap? What did they do, and what did they use? Did
you know that the process of making home-made soap is a
chemical process called saponification? What is lye, and
what are its uses? I know that we all must drink water to
live, but have you ever considered the

fact that it

might be contaminated or unhealthy? How many students use
spring water, how many use cistern water, how many use
well water and how many use creek water? Have any of you
had your water tested? It is very necessary to have such
waters tested.
How many have painted houses and varnished furniture?
Paint and varnish are composed of chemicals. What are some
of the uses of soda, baking powder and salt? Did you know
that all of these are chemicals and bring about chemical
reactions when used? Why does your mother put wax over
jelly? Why does mold form on the top of jelly? This mold
can be prevented by scrubbing the top of the jelly with a
little brandy or whiskey. The alcohol kills the fungi. Did
you know that rayon and mercerized cotton are made by chem
ical processes? Did you know that spot removing is a chem
ical process? What are some of the best spot removers for
rust, grease, grass stains, and others? How do you remove
spots after you have the spot remover?
We all breathe air, V/hat is it composed of? All of you
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girls use face powder, but what is it made of?
How would you like to study the chemistry of these
things?
NOTE:

All of these questions and more should he asked to

arouse the interest of the students and to increase
curiosity.
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UNIT - PROPER
(x) "Chemistry is the central science". It links the
mathematical with the natural sciences and partakes of the
properties of both. Moreover, it is well to remember that
all so-called divisions of science into sciences are only
man-made conventions. Nature recognizes no such grounds for
separation of scientific subject-matter. Particularly there
can be no real boundaries between chemistry, physics and
physiology. Each overlaps both of the others.
Poods are materials upon which life depends. The chief
functions of foods are: to yield energy, to build tissue,
and to regulate body processes. Poods may be classified as:
carbohydrates, proteins, fats, vitamins, minerals and water.
(a) Vitamins are:
A

-

Anti-infective - eye disease.

B

-

Anti-neutrlc - Prevents Beri-Beri (Polished
rice).

C

-

Anti-scorbunic - Scurvey preventative
(citrus fruits).

D

-

Anti-Rachitic - Rickets.

E

-

Reproductive factor - Prevents sterility.

G

-

P . P . factor (Pellagra preventative) milk,
yeast, liver.

Carbohydrates are hydrates of carbon - compounds in
which hydrogen and oxygen are present in proportion of two
to one. Exception, water (Hg0). These originate in the
plant cell. First theory advanced by Von Baeyer in 1870 -
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stated that carbohydrates are formed from C02 and Ha0 under
the influence of light.
__ _

8 + ns°
CeHis°e

Photosynthesis

„ .
, Condensation
(Formaldehyde) Polymerization

(sugar)

Monosaccharides are:
(C6_H,
20 _ )
12 6

Bioses, CgH4Og;
Trioses, C3H603; Tetroses, C4H0O4;
Pentoses, C6H1005; Hexoses, C6Hls06

Disaccharides are:
(^18^22^X1^

Sucrose, maltose, and lactose.

Trisaccharides
(CieH08O16)

Raffinose

Polysaccharides
(^5^8^4r)x
( G gil X 00s)X

1. Pentosans (arabans, xylans)
2. Hexosans - Glucosans (Dextrin,
starch), cellulose.
Galactans (sea-weed), Fructosans
(Inulin), mannans - (ivory nut)

Glucose is soluble in water, dilute alkalies, concen
trated acids and alkalies, ten per cent sodium chloride,
NaCl and sodium carbonate, NaaC03.
Disaccharides on hydrolysis:
(Maltose) - CigHggOn + Ha0

CeHlaOe + CeHla0e(2 glucose)

(Sucrose) - Cl2Hga011 + Hg0

glucose C6HlgOQ + fructose

^6^X8^6'
Lactose + water = glucose and galactose
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Hexosans - (C6H1006)x
Starch from grains - corn, wheat, barley, rice, pota
toes. Starch reacts with iodine

Blue iodide of starch.

Starch may be hydrolyzed to form glucose.
(CeHioOe)x + X HaO (HC1 4- Enzyme)

x 0„Hll>0e

Dextrin Does not occur free in nature and is a hydrolytic product of starch.
When your mother irons she uses starch to stiffen the shirt
collar and cuffs. This is a chemical reaction. The heat
converts the starch into dextrin; that is what causes the
collar and cuffs to be stiff. Another example is when your
mother bakes bread, the brown crust is dextrin.
Inulin is found in the Jerusalem artichoke and is used
in the commercial production of fructose. Fructose is the
sweetest sugar and is readily utilized by the animal body.
It is fed to patients suffering with diabetes - unable to
utilize glucose.
Cellulose - used in manufacture of rayons - by action
of acetic acid and acetic anhydride on cellulose we get
rayon or acetic silk.
Fats, oils, and waxes are of plant and animal origin.
They are insoluble in water; soluble in fat solvents
(Dioxan, Benzene, ether, alcohol, carbon tetrachloride,
chloroform, acetone and gasoline). There are simple lipids
as: olive oil, butter fat, beeswax, linseed oil, etc., com
pound lipids - contain fatty acids, glycerol and other sub
stances such as, phosphoric acid and nitrogen, and sterols.
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Pats undergo saponification to form soap - action of alka
lies.
H
_0
HC— 0— C
C17H35
I

=0

HC—0
—C=°
1
HC—0—C
H

C17H35

H
HC—OH

+ SNaOH

C17Has

I

HC-OH
+ 3Cl7H35C
1
HC-OH
H

Stearin

=0

ONa

Sodium
Stearate

Glycerol

Rancidity - chemical change involving;
1. Hydrolysis - Fat molecule is converted into fatty acid
and glycerol - sour, colored (acid toward litmus).
2. Oxidation - Oxygen reacting with free-fatty acids ren
dering the rancid fats insoluble.
Fresh fats are colorless, odorless, tasteless, and
neutral in reaction.
Proteins - Originate in plant cells, where cells syn
thesize them from carbon dioxide, water, nitrates, and
minerals of the soil. Animals ingest plant proteins, con
verting them into more complex and different proteins. They
«

contain (C, H, 0, N^S P) Fe, I, Cu, Mn, Mg.
(All contain)
Proteins classified - based on solubility in water.
There are: simple proteins, conjugated, and derived proteins.
There are primary and secondary protein derivatives.
Chemical change of the casein in milk.
Casein

3-n
stomach

Proteoses

Coagulated

Peptones

Meta proteins

Pnlypftptl(i.q(ln small intestine)
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Amino acids - (This may "be termed hydrolysis).
The minerals found in foods are: Iodine, iron, copper,
calcium, manganese, sulphur, phosphorus, etc.
Water aids in hydrolysis and is considered

better with

meals.
Milk is the most satisfactory single food elaborated
by nature. Eggs are next. Milk contains - carbohydrates,
proteins, vitamins (A B C D G), fats, minerals, ahd water.
It would be better if it had copper and iron and all of the
vitamins.
When milk is allowed to set, calcium acid phosphate
causes it to be acidic. If allowed to stand for some time
bacterial action on lactose produces lactic acid. When fresh
milk is heated there is no coagulation, but a film of cal
cium and casein is formed.
Milk in the stomach reaction:
Milk + .2% H CI + rennin

large precipitate(coagulation)

DIGESTION
Chemical changes occuring in the certain regions in
which complex foods are converted into simple products.
Monosaccharides - glucose, fructose and galactose are
digested as they are.

Carbohydrates, fats, and proteins

are not readily utilized and must be converted into smaller
particles which can be absorbed through the intestinal
epithelium (liquid foods).
1. Cooking - tough tissues are broken down.
2. Mastication - Physical process - chewing.
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3. Chemical digestion.
(1) Salivary digestion - mouth - 3aliva.
(2) Gastric digestion - stomach - gastric
juice.
(3) Pancreatic digestion - Small intestine Pancreatic juice.
(4) Intestinal digestion - Small intestine Intestinal juice.
Carbohydrates

digestion
hydrolysis

Monosaccharides,

Protein

digestion
hydrolysis

Amino acids,

Pats

digestion
hydrolysis

glycerol and fatty acids,

FOODS
(3) All the food of man comes originally from the soil,
the air, and the water. There are, however, many transforma
tions before the mineral salts, the oxygen, carbon dioxide,
and nitrogen of the air, and the hydrogen and oxygen of the
water, are changed to the highly organized bodies which
constitute our foods, but these changes are unceasingly
worked out day by day in the laboratories of the plant and
animal organisms. Plants are the great builders of foods;
animals utilize and modify the materials, thus build up,
yielding in their flesh a portion of the food they consume.
From time to time we paint our homes and varnish our
furniture to preserve them and make them look better. I re
fer you to the part on experiments. This gives the chemical
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composition of paints and varnishes and which is best for
certain conditions.
WATER
(4)

Great bodies of water cover about five-sevenths of the

earth's surface, reaching in places to a depth of over five
miles. In the polar regions and on high mountains, there
are vast quantities of snow and ice. Water is present in
fertile soil, and in vapor from which it condenses in
various forms of precipitation. All living tissues of both
plant, animal origin contain water.
WATER PURIFICATION
(5)

Water used for drinking and cooking should be as pure

as possible. Water used in most domestic and industrial
cases should be purified sufficiently, e.g. in bleaching
cloth and washing clothes. Water used in steam boilers
should be free from certain substances (compounds of cal
cium end magnesium).
Water in some cities is purified by filtering it slowly
on a large scale through layers of sand and gravel. Boiling
purifies household water. Water can be purified by distilla
tion, ozone and chlorine. Spraying in the air or the oxida
tion process is also used.
(3)

Water is an indispensable constituent of foods. Fruits

and vegetables are found to contain from 70 to 90 per cent,
water.
If water is drawn from numerous wells, springs and
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cisterns, it is liable in each individual case to be con
taminated. On isolated farms or in small villages there are
always sources of filth near at hand in stables, closets,
drains, cesspools or hog wallows. Few persons appreciate
how readily surface water may find its way from such sources
of filth into the domestic water supply. It may percolate
through the soil without any sensible purification, or it
may run over the surface and fall into the well or cistern,
carrying with it any germs of disease that may have been in
the filth with which it came in contact. Clear, colorless
and tasteless water is not always safe.
Sources of Supply. -

(Domestic supplies).

Spring,

brook, river, pond or lake, or from a shallow (dug) well, a
driven well or an artesian well. The rain water may also be
collected from the roof, and stored in a cistern or reser
voir.
Impurities in Water. -

Impurities in water are of two

general classes, mineral and organic.
As water percolates through the soil and over the rocks,
it dissolves various mineral substances. This solution in
water is aided by the carbon dioxide and other gases that
are dissolved in the water, and the rocks are disintegrated
by changes of temperature and frost. The mineral substances
ordinarily found in water include the ions, calcium, mag
nesium, sodium, potassium, iron, aluminum and a few other
metals associated with such and ions as chlorine, sulphur,
and the sulphate, carbonate, nitrate, phosphate
cate ions.

and sili
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WATER CLASSIFIED
(3) (a) Hard water -

When there is considerable calcium

or magnesium salts in it, water is hard. Chlorides and
sulfates of sodium, iron, etc. are also found in hard water
(permanently). If you have hard water on the bottom of the
tea-kettle you will observe a mineral deposit. If an abun
dance of water is taken is to the system the temperature
of the body falls and the number of pulsations of the heart
and of the inspirations is diminished.
(b) Table water -

More or less pure or free from

mineral matter, water is found in the Appalachian and Green
mountain regions of the United States, (where there is lit
tle soil through which the water can percolate).
(c) Mineral Waters -

Mineral waters are used for their

medicinal effect. They contain either large quantities of
some ordinary mineral ingredients or small quantities of
some Ingredients which are rare and are supposed to have
some special therapeutic value.
(d) Cistern Water -

Rain water,falling from the house

tops whose roofs should be of some slate, metallic or well
painted shingles, should be filtered, (as It is drawn out),
through brick or through sand and charcoal.
CLOTH
(®)

Varied as are the fabrics and wears used in dress goods,

TV.e fibers used to produce them are few in number. Silk,
wool, cotton, rayon and linen are

only five of much
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commercial importance. Many others are used in small
Jqtk

amounts,»as hemp, ramie, asbestos, and jute.
There are animal end vegetable fibers. The animal
fibers, wool and silk, are nitrogenous compounds. They may
be distinguished from other fibers by the peculiar odor
they give when burning. Heat weakens them materially. They
are attacked by alkalies, but withstand the action of di
lute acids better than the vegetable fibers.
The vegetable fibers, cotton and linen, are made up
of plant cells, and are largely cellulose. They can with
stand quite a high temperature and the action of alkalies,
but acids attack them and impair their strength.
Cotton goods, if tightly stretched and treated with
concentrated cold sodium hydroxide for a short time, and
then well washed in water, gain about 30 per cent in
strength and acquire a luster like that of silk. This
process is called mercerization, and the product, merceriz
ed cotton.
Cotton is almost pure cellulose. It is the most used
fiber for cloth and thread. Wool is obtained from sheep.
Wool is soluble in sodium hydroxide.
LAUNDRY CHEMISTRY
The general methods of removing a stain ere:

To dis

solve it, to absorb it, to bleach it, or to neutralize It.
Many delicate colors are altered or destroyed by the chemi
cals used to remove stains. If a small piece of the goods
can be had, it is well to try the effect of the reagent
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you expect to use on It, so that you may guard against us
ing anything that will change the color of the fabric.
Removing stains by solution.
(1) Wash in running cold water, then warm soap water (if
necessary) - plenty of water.
(2) Alcohol removes many stains caused by organic substances
(grass stains).
(3) Grease is soluble in benzene, naphtha, gasoline, and
benzol. (Use carefully). Carbon tetrachloride will do a
better job.
(4) Fresh paint is easily removed by carbon tetrachloride or
turpentine. After paint has dried, it must be softened,
by soaking it in amyl acetate or pine tar oil, before
it can be removed. Varnish is a solution of gums in
either alcohol or oil. If a spirit varnish is to be re
moved, alcohol will dissolve it. If an oil varnish is
to be removed, gasoline will dissolve it. Ether and
chloroform are other solvents that are sometimes used.
NOTICE:

Start at the edge of the spot and work toward the

center. Use plenty of solvent.
Removing stains by absorption.
(1) Grease spots may be removed by blotters. Place gasoline
on spot, one blotter above and below the spot, heat and
the grease will be drain into the paper.
CAUTION:

It is quite necessary for the solvent to be suited

to the material to be removed.
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To remove Iron rust -

Use a weak solution of oxalic

acid (on silk), rinse with water. On cotton or linen cloth,
a weak hydrochloric acid solution will remove the rust more
quickly.
Neutralize;

That is, if a drop of lemonade is spilled on a

silk shirt a drop of alkali will neutralize it and restore
natural color. Rinse well with water.
Soap is used for ordinary cleansing of clothes. A good
grade of laundry soap should not contain too large a percent
age of water, and no free fat. The yellow laundry soaps are
made in part from rosin. It tends to make the clothes yellow.
The presence of free alkali is ohjectionable, as it is -harm
ful to clothing and to the skin.
Just how soap aids in the removal of dirt is a disputed
question. Its action is probably both chemical and mechani
cal. Its action is largely due to the fact that soap solu
tions will break up and emulsify the fatty substances that
hold the dirt on the clothes.
Washing powders are composed of a mixture of washing
soda and powdered soap. The washing soda acts upon grease
and softens hard water.
Salt and soda may be mixed together in dry form and
used as a tooth powder and as a gargle. Soda tends to help
in the kitchen as first aid in case of burns, for colds,
and in cooking. Salt not only seasons food but helps as an
eye wash, a gargle, and an antiseptic.
Lye, a common household necessity, aids in numerous
ways, namely; as a floor bleaching agent, to make soap, and
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In unstopping sinks. Yftien the sink is unstopped, a chemical
reaction takes place. The lye or concentrated sodium hy
droxide forms a soap with the grease and Is easily washed
away.
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UNIT CORRELATED WITH MATHEMATICS
1. John, you told me that your father had two suits to he
cleaned and you have one; if naphtha sells at 20 cents
a gallon and it takes 1.5 gallons of naphtha to clean
the two suits, how much will it take to clean all three
suits?
2. In making a pan of biscuits, Mary used 1 teaspoon of
soda and 1 teaspoon of baking powder; if soda sells at
40 cents a pound, and baking powder sells at 60 cents a
pound, and 1 teaspoon equals 1/5 of ah ounce, and there
are 16 ounces in a pound, how many pans of bread could
she make?
3. In problem 2, how much would the soda and baking powder
cost?
4. Tom wanted to make some lye soap for his mother. He
bought one can of lye; if 5 cans of lye require 55
pounds of rendered fat, how much fat will he need?
5. Vitamins are valuable for they regulate body functions,
but Mary has scurv y. The doctor said her case required
5 times as much citrus fruits as Tom's case. Tom used a
half bushel of oranges and $3.15 worth of other citrus
fruits. If the oranges sell at $5 a bushel how much did
Mary's diet cost her?
6. The class paid 5 cents each for sample bottles, 1 cent
each for labels and 6 cents each to send them to Washingl»e
J
ton, D. C., if it is necessary for the bottles to* filled "itA
-i

water and mailed, how much would it cost for 30 pupils?
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UNIT CORRELATED WITH SOCIAL STUDIES
The most practical social studies to be brought out in
the Rural High School are: Sociology, history, and ethics.
Sociology -

Today the class is going to visit the

neighborhood water supply. We are going to take samples of
the water, label them, and send them to Washington, D. C.
There are twenty in the class; five of the boys will draw
the water and fill the bottles, five of the girls will
write the names on the labels, the other girls will put the
labels on the bottles and the other boys will mail the bot
tles. The whole class will have helped in the packing of
the bottles. (The students are urged to cooperate in all
of their experiments). I want the class to pair off when
you do your experiments.
History -

In 1774, Priestly obtained oxygen from a

red powder prepared by heating mercury in the air. When this
powder is heated at a temperature somewhat higher than that
at which it was prepared, it is decomposed into a gas (oxy
gen) and metallic mercury.
(7) Combustion is a chemical action by which heat and light
are evolved. Lavoisier, in 1786, was the first to explain
ordinary burning as the combining of a substance with oxygen.
When the action takes place rapidly, the increase in tem
perature is appreciable, and light may result. Thus, when a
piece of coal burns the carbon of the coal combines with the
oxygen of the air to form carbon dioxide, a gas which passes
off unseen; at the same time a considerable quantity of heat
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is evolved, and the neighboring particles of fuel become
red-hot. Since air is only one-fifth oxygen, substances do
not burn as readily in it as they do in pure oxygen. A
glowing splinter plunged into oxygen bursts into flame.
Since all common cases of burning require the presence
of oxygen, the gas is said to support combustion.
Ethics -

The Boy Scout's Organisation does much for

the young boys of our country. Some of their codes are:
To keep physically fit, morally straight and mentally
awake.
If you cheat in examination, I will destroy your papers
and give you zero for the test. Don't copy from your class
mates for they might be wrong and if any two papers are just
alike I'll be forced to divide the grade between the two of
you. Once there was a little boy who started out stealing
biscuits at home and continued to steal larger things as he
grew older. At the age of twenty-one he was sent to the
penitentiary for fifteen years. If this young fellow had
studied his chemistry more and tried to reason things out,
maybe he would be in college instead of the penitentiary.
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UNIT CORRELATED WITH NATURE STUDY
Great bodies of water cover about five-sevenths of
the earth's surface, reaching in places to a depth of over
five miles. In the polar regions and on high mountains there
are vast quantities of snow and ice. Water is present in
all fertile soil, and in vapor from which it condenses in
various forms of precipitation. All living tissues of both
plant and animal origin contain water. Have you ever noticed
a fog, how damp it is? That is a form of water. In our com
munity, we use water from wells, springs, cisterns, and the
creek, but there are chances of its being contaminated with
organic matter. On isolated farms or in small communities,
there are always sources of filth near at hand in stables,
closets, drains, toilets, or hog wallows. Few persons appre
ciate how readily surface water may find its way from such
sources of filth into his water supply. It may percolate
through the soil without any sensible purification, or it
may run over the surface and fall into the well or cistern,
carrying with it any germs of diseases that may have been in
the filth with which it came in contact.(Clear, colorless,
and tasteless water is not always safe.)
Atmosphere -

Air may be cooled and compressed to a

colorless liquid. Air has one-fifth oxygen and four-fifths
nitrogen. Air is a mixture and not a compound. When the
barometer falls, it indicates the approach of a storm. A
rising barometer indicates clearing weather.
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UNIT CORRELATED WITH LANGUAGE ARTS
Each, student must write a five page theme on what
Household Chemistry means to him and his home. What is the
chemistry of the home? For tomorrow the class will read the
bulletin on spot removers and have a clear understanding of
what you read. You will be given sentences on spot removers
to correct. In spelling the class will be required to spell
the following: element, chemistry, combustion, valence,
electrolysis, mixture, compound, molecule, atom, carbon, carbon-tetrachloride, hydrate, anhydrate, deliquescence, vapor,
barometer, atmosphere, water, liquid, ammonia, chlorine,
carbon dioxide, etc. Each Friday the class will have chemis
try themes to write on various phases of chemistry.

UNIT CORRELATED WITH HEALTH
First, I must know how many of you brush your teeth
three times daily or at least twice daily. What kind of
dentifrice do you use? I have found that the cheapest den
tifrice is a combination of table soda and salt and its re
sult is very effective. Tonight I want each of you to use
this mixture after you have eaten supper. Proper ventila
tion is also necessary. Do you know that colds, catarrh,
headaches, nervousness, etc. are often due to bad ventila
tion?
To improve our health conditions we are going to use an
earthen

water jar with a faucet and cover. We will make
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paper cups as we need them. In washing your hands here at
school, have your friend pour the water over your hands;
then you pour the water over his. I think it advisable for
each student to "bring his vegetables and meats in fruit
jars for we can place them in a pan of warm water and his
food will become warm. In this corner of the room we will
keep the first aid kit. Iodine (for sores, bruises and
cuts); hydrogen peroxide, for washing out larger cuts;
ungentine, for burns; vaseline, for various purposes; and
soda and salt. (Tape, gauze, etc.)
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THE CULMINATING ACTIVITY OF THE HOUSEHOLD CHEMISTRY UNIT
This is the last week of the Household Chemistry Unit
and we are to give a demonstration of some of the things we
have learned. We shall prepare the demonstration during the
class periods. Everyone in the community is invited. Tell
your parents and neighbors the affair will take place at
seven-thirty Friday night, here in the school-house.
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INTRODUCTION
Unit II
Subject

The chemistry of animals and. their
products.

Date

Any.

Time

Two and one-half months.

School

Texas Rural High School.

Grade

High school (tenth or eleventh).

Basis for selection -

Low, social and economical

status of the community. The lack of a practical rural unit
in the chemistry of animals and their products.
Objectives:
1. To give the students a scientific way of raising cows,
hogs, and chickens.
2. To stress control of insects and diseases.
3. To stress the economy that may be used in the chemis
try of animals and their products.
4. To teach the names of the various breeds of animals.
(8) 5. To use intelligently those facts and principles of
of science which have a bearing on his life.
6. To get a direct interest in the course.
7. To develop scientific thinking.
8. To develop scientific attitudes.
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MOTIVATION
How many of you have churned milk? What else do you
get out of the cow's milk besides butter? What do you feed
your cows? How much lard do your parents buy a year? What
kinds of feeds are used in feeding these animals? How many
of you have chickens? What kind of chicken produces the
most eggs? What else do you do with the chickens besides
eating them? How many of you would like to know more about
cows, hogs, and chickens?
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CHEMISTRY OP ANIMALS AND THEIR PRODUCTS
Materials
Chickens
Poultry anatomy "book
Paper
Pencil
Ruler
Chemicals
Various parasites
Pictures
History of animals
studied
Bulletins
Newspapers
Animal yards
Animal houses
Wire
Lumber
Peed
Eggs
Wool
Milk
Cheese
Magazines
Textbooks
Pamphlets
Butter
Clabber
Paste
Scissors
Chemical apparatus
Water
Maps
Dictionary
Farms
Cows
Hogs

Activities
1. Drawing diagrams of animals, nam
ing their parts.
2. Diagrams of animals showing the
difference in breed.
3. Making a scrapbook of animals
studied.
4. Studying the parasites and their
eradicators.
5. Learning the history of the
animals.
6. Collecting articles from various
sources about the animals studied.
7. Drawing ideal houses, roosts, pens
and places for animals.
8. Writing themes weekly about the
chemistry of animals and their
products.
9. Using various chemicals on animals
and in the making of animal products.
10. Learning the feed supply for the
three animals.
11. Helping dip cattle.
12. Taking a trip to farms, making notes
of the animals.
13. Learning the value of fresh water in
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Activities
all cases.
14. Showing economy of having your own
animals.
15. Churning milk for butter and butter
milk.
16. Making cottage cheese.

17. Learning the chemistry of all these
processes.
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UNIT - PROPER
(9) At the beginning of the last century almost nothing
was known about the chemistry of plants and animals. The
farmer gave his stock hay and grain without knowing what
there was in this feed that nourished them. In 1859, when
chemistry had thrown some light on the composition of
feeds, Grouven, in Germany, proposed the first feeding
standard for farm animals. This was, however, very impert

feet, for it was based not on the amount of digestible nu
trients required, but on the total crude protein, carbo
hydrates, and fats in feeding stuffs. In 1864 Wolff, a
German scientist, presented the first table of feeding
standards based on the digestible nutrients contained in
feeds.
Farm animals are given food in order that they may
convert it into useful products, like meat, milk, eggs, etc.
Just as a factory must be supplied with power to keep
the machinery in motion before any product can be turned
out, to make continued production possible with the animal
enough food must first be provided to maintain all necessa
ry life processes. This food for survival is called the
maintenance ration.
To maintain an animal at rest without losing or gain
ing in weight, sufficient food must be supplied to furnish:
Fuel to maintain the body temperature; energy to carry on
such vital functions as the work of the heart, lungs, etc.;
protein to repair the small daily waste of nitrogenous
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tissues; mineral matter to replace the small but contin
uous loss of these nutrients; vitamins, necessary for health
and bodily functions.
Salt should be supplied regularly to farm animals.
Pigs need little salt.
There should be some means of ventilation installed
for animals in closed stables and houses.
The water of the animals should be fresh and pure to
prevent diseases. Sunlight is an effective germicide. To
prevent the contraction and spread of disease, it is there
fore important that the stables be well-lighted. Pure sun
light has the same property as Vitamin D

in aiding in the

assimilation and use of lime and phosphorus and therefore
preventing rickets.
(10) The use of meats in moderation is recommended. Prom
the standpoint of nutrition, meats provide the body with an
excellent source of proteins of high quality, and with the
mineral salts of phosphorus for building bone, and iron for
building blood. Only recently meats have been shown to be
good sources of Vitamin G, and pork has been proved a good
source of Vitamin B as well. Canning meat destroys a con
siderable portion of the Vitamin B content but does not af
fect the Vitamin G. Edible glands and organs of meat, such
as liver and kidney, have been proved to be outstandingly
valuable for their Vitamin A, B, and G content; and liver
has been proved to he a specific cure for pernicious anemia
because of its content of both iron and copper which the
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body has been shown to need in this disease.
Meat should be canned in a variety of ways. Write to
the agricultural department and ask for the book on cooking
and canned meats.
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TABLE I
-lu

Beef
Very Tender

Pork

Ribs

Loin - chops
or roasts
Short fibers Tenderloin Tenderloin
Little con
nective tis
sues
Sirloin
Ribs
Well mottled
fat
Porterhouse Fresh hams
Semi-Tender Round
Longer
Rump
fibers or
Tougher
fibers
More connec
tive tissues Chuck

Shoulder
Rib ends or
Spare ribs
Feet

Less Tender
Much connec
tive tissue
or gristle
often excess
bone

Shanks

Neck
Plate or
rib
Ends
Plank
Shank
Butt of
round or
Heel of
round

Veal

in,niun.nmn.Li^

Mutton or
Lamb

Loin

Ribs (chops)

Ribs

Leg

Center Loin
Thigh
or leg
Shoul
der
Shoulder
Breast Breast

Head or jowl
Shank

Shank

Neck

Neck

34
MILK
(3) It is practically impossible to obtain clean milk
from cows that are kept in filthy surroundings. To obtain
milk of excellent quality the cows should be housed in
light, clean, warm, well-ventilated stables. The windows
are screened to keep out flies.
An abundance of good clean water should be supplied.
The udder of the cow should be carefully brushed and
cleaned before milking.
Certified milk

-

Pasteurized milk

"Tested cows".
-

Evaporated milk -

"Boiling of milk".

"Condensed milk".

Desiccated milk

-

Skimmed milk

Deprived of its fat

-

"Dry powder".

Commercial cream contains from 18 to 25 per cent of
butter fat.
Whipping cream should contain at least 30 per cent of
butter fat.
In churning, best results come by having the tempera
ture at 50° Fahrenheit to 66° Fahrenheit.
Butter composition

- Fat

-

82.31

Water -

13.92

Salt

-

2.62

Curd

-

1.14

Buttermilk is nearly as beneficial as milk. Buttermilk
contains nearly as much milk sugar as the original milk,
for the loss due to the lactic fermentation is very small.
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On account of the presence of the lactic acid, buttermilk
is an excellent diet in the treatment of certain diseases.
Energy value of milk - - - 325 calories.
Energy value of Butter - - 3,615 calories.
( x l ) In the rural, one would primarily be interested in
milk producing cows; although cows may be raised for meat.
More than a third of the cows in this country are raised in
seven states. Some of the advantages of dairying are:
Dairy cows produce more edible solids, for food consumed,
than other farm animals, a steady income is provided (a
crop of apples, potatoes, etc. bring in income only when
the crop is sold, whereas milk can be sold daily), labor
is used to good advantage, the cow turns ^unsalable roughage
into milk (hay, corn fodder, etc.), soil fertility is betmaintained (manure). Milk contains 87 per cent water, 4 per
cent butter fat, 3 per cent casein, 0.7 per cent albumen,
4.7 per cent sugar, 0.7 per cent ash. The water in milk
varies from 82 - 90 per cent, fat 2.5 - 8 per cent, casein
2.3 - 4 per cent, albumen 0.4 - 1 per cent, sugar 3.5 - 6
per cent, and ash 0.5 - 0.9 per cent. These variations are
due chiefly to: The bread

of the cow, the make-up of the

individual cow, the stage of the lactation period, and the
season of the year.
The average specific gravity of milk is 1.03^; this
means that 1 cubic centimeter of milk weighs 1.032 grams.
In other words, milk is 1.032 times as heavy as water. The
boiling-point of milk ranges from 212° to 214 Fahrenheit.
The freezing-point of milk is about 31° Fahrenheit.
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Casein supplies the body with muscle-building material.
Albumen serves the body in the same way as casein. Milk
sugar serves the body as a source of heat and energy. Milk
is very essential as a food for the young, as it helps to
build bone and promotes the proper development of the teeth.
The main cows in Texas are Holstein and Jersey with
the Jerseys in the lead. The butter fat of the Jersey ranges
from 4-6 per cent; while that of the Holstein ranges from
2.5 to 4 per cent. After milk is drawn from the cow, a cer
tain type of bacteria, known as "acid-formers", find their
way into it. These bacteria act on the milk sugar end change
some of it into the acid known as lactic acid. It is this
acid that makes milk sour.
The food values of milk are:

It is palatable, it is

digestible, it is a well-balanced food for infants, it is
inexpensive, it requires no preparation, it contains no
waste, it is rich in vitamins, it is rich in mineral matter,
and is a food of many uses. Cream is sold on the market in
two grades:

Coffee cream, containing 18 to 20 per cent fat;

and whipping cream, containing about 30 per cent fat. Butter
contains about 82 to 83 per cent of pure butter fat, and oth
er constituents being moisture, salt and protein. Butter
supplies 19.7 per cent of the total fat in the average
American diet. It serves as a relish and as shortening in
cooking, and hence Its food value Is not realized. It is
rich in the growth-promo ting Vitamin A. The United States
ranks fifth among the nations of the world in butter consump
tion. Buttermilk Is used as a beverage, in cooking, and as a
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feed for hogs and chickens. Cottage cheese is a soft cheese
made from skim milk. It contains about 70 per cent water,
25 per cent protein, a trace of fat, and 2 per cent ash.
( ) Since the skeleton and protein tissues are steadily
increasing in size during growth, young animals require feeds
rich in protein and mineral matter. (Prom Fuller, Wisconsin
Station).
The skin, muscles, ligaments, tendons, and internal or
gans of animals are almost wholly protein, as is a large
part of the nervous system and the organic portion of the
bones.
Mineral

Protein

Su^ar

Fat

Cow, normal milk —- 87.2

0.7

3.5

4.9

3.7

Sow, normal milk

Water

%

%

%

i

•-

81.0

1.0

5.9

5.4

6.7

Cow, colostrum milk -

74.5

1.6

17.6

2.7

3.6

Sow, colostrum milk -

70.1

0.9

15.6

3.8

9.5

The first milk yielded by the mother, called colostrum,
is thicker and far higher in protein and often richer in
ash than ordinary milk. Colostrum is laxative and highly
important for cleansing the alimentary canal of accumulated
waste matter. It also contains substances which make the
young animal less susceptible to digestive disturbances
such as scours. During the week following birth the composi
tion of the milk gradually changes to normal. This informa
tion is given to show why it is necessary after weaning the
young to continue feeding feeds similar to milk in composi-
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tion. Sor this reason, legume hay and. protein-rich concen
trates, like wheat bran, wheat middlings, and linseed meal,
are of high value for growing animals.
It is also necessary for growing animals to have a
liberal supply of mineral matter, especially calcium (lime)
and phosphorus. Enough must be furnished to provide for the
growth of muscles, bones, etc. and that due to loss by
exercising.
Human food produced from 100 pounds of digestible mat
ter consumed:
Animal

Cow (milk)

Marketable
product.
Lb.

Edible solids
Lb.

139.0

18.0

Pig

(dressed)

25.0

15.6

Cow

(cheese)

14.8

9.4

36.5

8.1

6.4

5.4

Poultry (eggs)

19.6

5.1

Poultry (dressed)

15.6

4.2

Calf
Cow

(dressed)
(butter)

A dairy cow of no unusual ability should yield annually
8,000 pounds of milk of average quality. She will produce in
her milk 272 pounds of protein, 296 pounds of fat, 392 pounds
of milk sugar, and 56 pounds of mineral matter. The cow should
have a good pasture to graze in.
A cow yielding a large flow of milk is a hard-worked
animal and her grain should usually be ground. While it pays
to grind the small grains for pigs, there is no particular
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advantage in grinding corn for pigs weighing 150 pounds or
less. For older animals such preparation may sometimes he
profitable. Cooking of foods for animals has no gain what
soever, in fact, it causes a loss in weight and milk produc
tion.
A ration of 1 part of digestible crude protein is
present to every 8 parts of digestible non-nitrogenous nu
trients (carbohydrates plus fats x 2.25). With swine the
nutritive ratio may be wider before the digestibility is
affected.
TABLE II
DIGESTIBLE NUTRIENTS REQUIRED DAILY PER 1000 LB. LIVE WEIGHT
CarbohyNutritive
Crude
Dry
Fats Ratio
Animal
matter protein drates
Fattening cattle,
1st period

30

2.5

15

0.5

1 : 6.5

Cow yielding 22 lb.
milk

29

2.5

13

0.5

1 : 5.7

The table shows that according to the Wolff - Lehmann
standards a 1,000-lb. cow yielding 22 pounds of milk neither
gaining nor losing in weight, requires for 1 da^ s mainte
nance 29 pounds of dry matter containing the following di
gestible nutrients:

2.5 pounds crude protein, 13 pounds

carbohydrates, 0.5 fat, with a nutritive ratio of 1 : 5.7.
On page 89 of Feeds and Feeding this excellent and
economical ration is given. This ration of 30 pounds corn
silage, 12 pounds red clover hay, 3.5 pounds corn meal, 2.5
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pounds. wheat bran, and 1 pound cottonseed meal, is palata
ble and suitable for milk cows. (From Humphrey, Wisconsin
Station). The amount of food and the kind of food depends
upon the live weight of the animal and the capacity In which
the animal is to be used. The nutrient ratio for fattening
is 1 pound protein to 8 pounds carbohydrates and fats. Milk
cow ratio 1 pound protein to 4 or 5 pounds of carbohydrates
and fats. In the hog self feeding is allowed. It is advised
to let the hog do his own balancing. The growth ratio is 1
pound protein to 4 pounds carbohydrates and fats. For fat
tening the hog the ratio is 1 to 7 or 8, the difference be
ing in the type of food. The hog feeds are:

Corn, bran,

tankage, cottonseed meal, blood meal. The cow feeds are:
Hay, oats, ruff foods, etc. Equal parts by weight of ground
limestone and saltj or equal parts of wood ashes and salt
should be fed with food or equal parts of ground limestone,
salt, and either bone meal or bone black. Cows and hogs
should be fed plenty of fresh water.
The hogs are mostly used for meat and lard purposes.
The lard type are:

Poland-China,

Berkshire, Chester-White,

and Buroc-Jersey, and the bacon type are: the Tamworth and
large Yorkshire breeds. For choice bacon, pigs shoulc, be
fed slightly less than the full ration.
Six weeks before the hog is to be killed, he should be
put on a wood floor to insure clean meat. The hogs are also
put In smaller pens when they are to be killed to keep them
from exercising too much and losing fat. Pigs fed corn alone
do not develop normal carcasses. If you feed hogs peanuts
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for six weeks you get "flabby fat" and when the diet Is
changed to corn it takes just as long to get a "solid fat"
as it did to get the "flabby fat" so it is not sound economics to practice this.
(

) Cow.

The blow fly is the cause of the screw-worm. and.

aside from putting chloroform on cotton and putting it in
the wound some pine tar should also be used as a repellant.
In dipping for cattle scab, the water should be soft
(if hard add 1 to 4 pounds of sal soda or lye to each 100
gallons of water) and at a temperature from 95° to 105°
Fahrenheit if the lime-sulfur dip is used. Use 12 pounds of
unslaked lime (or 16 pounds of commercial hydrated lime)and
24 pounds of sulfur flour to 100 gallons of water. Mix well
with a hoe to form a thin paste. Put the mixture into 30
gallons of boiling water, add slowly and boil until sulfur
disappears from the surface of the water. Then add water to
the 100 gallons mark. This may be sprayed on.
(la) For blackleg, vaccination is the best method.
(l4) The best treatment for lump jaw, big jaw and wooden
tongue is a surgical operation. Remove the entire tumor.
Medical treatment:

The dosage of potassium iodine is from

one to three drachms once a day, dissolved in a pint of
water and administered as a drench. The dose ohould v
with the size of the animal and the effects produced. Symp
toms of iodine poisoning usually appear in a week or ten

•

days following the daily drenching of the animal. The skin
becomes dry and scurfy, there is a watering from the eyes,
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catarrh, of the nose, and loss of appetite. When these symp
toms occur the treatment should be stopped a few days and
picked up again and continued for three to six weeks be
fore a cure is effected.
For other diseases, the teacher of this unit may write
to the United States Department of Agriculture and ask for
Farmers' Bulletins or see the county agent.
(ls) Hogs:

The most common disease among hogs is cholera.

This prevented to a large extent by immunization with antihog-cholera-serum. This hog-cholera virus is prepared from
the blood of pigs that are sick with hog cholera. Their
blood is defibrinated and mixed with a preservative to make
whole-blood virus. It isn't practical to make this yourself.
In pigs, worms cause a general digestive disorder resulting
in unthriftiness, weakness, and emaciation. Treatment:
Properly clean and disinfect hog pens and shelter. The hog
lots should be sanitary, well drained, and treated with a
coat of slaked lime at frequent intervals. For large intes
tinal roundworms of swine, oil of chenopodium (wormseed
oil) may be given in a dose of 1/2 to 1 fluid dram (2 to 4
cubic centimeters) for a 100-pound pig> immediately preced
ed or followed by at least 2 ounces of castor oil. Animals
weighing over 100 pounds should be given 3 or 4 ounces of
castor oil. Feed and water should be withheld for 3 hours
after treatment and 36 hours before treatment. For other
treatments and diseases, write to Washington, D. C. for
Farmers' Bulletins and see your county agent.
(le) Both in the city and in the country poultry is con-
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sidered as highly nutritious (eggs and meat). Chickens make
use of m&ny waste products and may be easily raised in the
country. It is necessary for the chickens to have grit.
Leghorns predominate in egg production. To start in
poultry raising you should buy baby chicks. Chickens are
used for four general purposes, namely:

Show (bantam),

meat (Black Opington), egg (white leghorn), and dual pur
pose (plymouth rocks). Pure-bred poultry gives the best
results for pure-breds give larger egg production, im
proved quality of meat, uniformity of eggs, more attractive
appearance, first cost is but slightly more, cost of keep
no greater, demand for breeding purposes, a greater selling
purpose. There are three ways of getting started with poul
try: (a) Purchasing eggs and hatching them; (b) buying the
birds as adults or before they reach maturity; (c) buying
day-old chicks. All chickens should have a large yard and a
nice clean house with plenty of sunlight and ventilation.
The roost-pole should be kept clean and not too far from
the ground.
Potassium permanganate, 1 grain to the gallon oi water
is necessary to insure health. Put mercuric chloride around
water pail. It kills lice and mites when they come to drink.
The chicken's body is composed of:

Water, 55.8 per

cent; ash, 3.8 per cent; protein, 21.6 per cent; and fat,
17 per cent. Nutrients - materials in feeds - are: Protein,
fat, carbohydrates, mineral matter (ash), and water. Mineral
matter is very important for the eggs shell constitutes 8
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per cent of the whole egg, end to lay 160 eggs in a year
the hen will require 1.6 pounds of mineral matter for the
shells alone. All materials fed to poultry may be divided
into two classes, organic and inorganic. The inorganic or
mineral feeds are water, salt, lime, and phosphate. These
natural substances are found only in limited quantities in
vegetable feeds, (such as grains).
(3) Eggs rank next to milk in food value.
The hen's egg, the most important egg on the market,
has an average weight of 2 ounces or (60 grams), and of
this the shell weighs 6 grams, the white 36 grams, and the
yolk 18 grams.
Grading of Eggs.
First class eggs must not weigh less than 24 ounces
per dozen, must be absolutely clean and sound of shell.
Eggs of the second class must weigh at least 20 ounces to
the dozen, must be fresh, and must be sound of shell and
free from stain.
Composition of Eggs.
Albumin

-

12 per cent.

Water

-

85 per cent.

~

2 per cent

Fat
Sugar
Extractives
Mineral Matter

1.2 per cent.

Eggs contain also casein, albumin, lecithin, phosphorus
and sulfur compounds.
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Eggs are very valuable in the diet of invalids and
young children. Raw eggs require less time to digest.
Eggs should be kept in cold storage at a temperature
of 30° Fahrenheit.
Energy value of eggs

-

-

-

-

720 calories.

(18) Water is valuable to maintain right conditions in the
body and for the manufacture of eggs. One dozen eggs con
tain approximately one pint of water. Salt is used to in
crease palatability and to aid digestion by diffusion.
Lime - the shell of the fresh egg is composed almost en
tirely of lime (found in dry bone, oyster shells, limestone,
grit).
Diseases of Poultry.
Calomel (Subchloride of Mercury). -

A very useful al

terative medicine for fowl of all ages. One-grain pills are
usually used. One-fourth grain is a good laxative. It has a
very good effect on the liver. It should be followed In two
hours by a dose of castor oil.
Castor oil

-

remedy for diarrhea.

Epsom salts (magnesium sulfate).

-

Diarrhea.

Cottonseed oil, olive oil are useful when hens are egg
bound.
Bismuth subnitrate, one grain, for Intestinal Irrita
tion.
Iron, quinine, and strychnine tablets, for use as a
tonic. Dose 3 a day.
Antiseptic ointment. - Oliv^of origanum_
Pine tar

ounce.
~ ^ ounce.
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Resin
Clean axle grease - - -

1 ounce.
8 ounces.

To kill lice or mites, dust or dip with sodium fluo
ride. Carbolated vaseline is good for scaly-leg mites. To
eliminate intestinal worms

give one teaspoonful of oil of

turpentine one hour before feeding in the morning, and
three hours later one teaspoonful of castor oil.
For additional information concerning the chemistry of
animals and their products, see your county agent or write
to the United State Department of Agriculture.

47
CORRELATION - MATHEMATICS
1. If eggs weigh 20 ounces per dozen and sell at 12 cents
a dozen by this weight, how much will eggs cost that
weigh 24 ounces per dozen?
2. The average hen's egg weighs 60 grams of this the shell
weighs 6 grams, the white 36 grams and the yolk 18
grams; if an egg weighs 90 grams (all things being
equal) how much would the yolk weigh?
3. If 1 pint of antiseptic ointment (used on chickens) re
quires 3/4 ounce of cresol, 1 ounce of olive of origa
num, 1 ounce of pine tar, 1 ounce of resin, and 8 ounces
of axle grease;

how much of the ingredients would a

gallon of the antiseptic ointment require?

THE CHEMISTRY OF ANIMAL AND THEIR PRODUCTS
CORRELATION SOCIAL STUDIES
Geography: Where do you find the majority of dairy
cattle in the United States? What leading cities in the
United States does Texas.supply with cattle? What chemistry
do you find in cow raising in various states? You will find
all of this information in the text and bulletins. What
states furnish the most meat-cattle?
History:

Louis Pasteur introduced pasturlzation, a

process of killing bacteria. Today we notice that a number
of brands of milk have a sign "pasteurized milk ' on them.
If the milk isn't heated in an air-tight container one or
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two vitamins may be lost.
Sociology:

The class is going to see the cattle dip

ped, and each one is responsible for the other's welfare.
If you notice something that your classmate misses, share
your knowledge with him, because when you have your test
each one is responsible for his own work

so do your coop

erating on notebooks and trips,.
CORRELATION - NATURE STUDY AND ART
Here in the class room are a diseased pig, and a chick
en (infested with lice and mites). The class visited Mr.
Jone's farm yesterday and saw a number of healthy animals.
Draw these two animals and indicate the disease or infesta
tion on each animal. Label the ailment and the chemical or
chemicals responsible for the cure or removal, also draw
some of the parasites of the pig and chicken.

CORRELATION - LANGUAGE ARTS
On Friday bring in a theme on what actually took place
when the cattle were dipped. What were the chemicals used
in the dip and what precautions are necessary? The boys
will write a report on at least two common diseases and
ailments of the cow and their chemical treatment, .vnile the
girls will write two diseases and ailments of both the hog
and chicken giving their respective chemical treatment. The
library has numerous bulletins, pamphlets, and books on the
chemicals used in the treatment of animals.
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CORRELATION - HEALTH
Use the library and collateral material in studying
the growth and feeding of the cow, hog, and chicken. The
udder of the cow should be thoroughly cleaned in order to
insure healthy milk. The stable for the cow should be
cleaned often. Plenty of fresh water should be afforded all
of the animals. The sick anima]s should be separated from the
/

herd. On weaning the young,care should be taken in giving a
food similar, in vitamin, protein, carbohydrate, and fat
content, to that of milk. Before the hog is to be killed,
he should be placed on a clean floor to insure clean meat.
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THE CULMINATING ACTIVITY OF THE CHEMISTRY
OF ANIMALS AND THEIR PRODUCTS
We are going to have a milk churning contest, a dem
onstration of the care of chickens, and a game of pinning
the tail on the pig. Invite all of your parents end
neighbors. The affair will take place here at the school
at eight-thirty Wednesday night.
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INTRODUCTION
Unit III
Subject

The chemistry of soil and soil
products.

Date

Any.

Time

Two months.

School

Texas Rural High School.

Grade

High School (tenth or eleventh).

Basis for Selection -

Low social and economical status

of the community and the lack of a practical unit in the
chemistry of soil and soil products.
Objectives:
1. To give the student a scientific knowledge of
plants.
2. To teach the child to make economical gardens.
3. To teach the child about insects and insecti
cides.
4. To teach the child the economy of raising vege
tables and saving them by preserving and can
ning.
5. To develop a scientific attitude.
6. To better appreciate the things near him.
7. To make the students live each day fully.
8. (To teach the student a scientific method of
caring for the orchard If necessary).
9. To give the student a knowledge of fertilizers.
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Materials
Canvas
Glass
Mixing apparatus
Wood
Plows
Chemicals
Fertilizers
Hoe
Rake
Vegetables
Insects
Pencil
Bulletins
Newspapers
Hot bed
Cold frame
Wire
Paper
Ruler
Textbook
Water
Dictionary
Maps
Farms
Gardens

Activities
1.
2.
3.
4.
5.
ing methods, poisons.
6.
each.
7.
8.
9.
10.
zers.
11. Learning the chemistry of soil and
plants.
12. Mixing fertilizers.
13. Testing soil.
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MOTIVATION
How many of you raise gardens? What did you raise in
your garden? Do you buy vegetables during the year? Do
you preserve and can fruits and vegetables? Do you ever
sell vegetables and how much do you receive per pound for
each kind of vegetable you sell? What kind of fertilizer
do you use? What are some of the insects or pests of your
garden? How do you combat these pests? How would you like
to know more about soil and soil products?
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UNIT - PROPER
(

) The specialties of greatest interest to the farmer and

gardener are fertilizers and insecticides. All of these
must be adapted to the particular conditions present. The
fertilizers will vary with the type of soil. The insecti
cide will vary with the type of pest being combated; the
degree of infestation and the effect on plant or the har
vest material. Care must be taken to prevent possibility
of a poisonous residue being left on fruits and vegetables.
Acid soils -

Salts have been leeched out by water.

The chemical function of (CaO) lime is to neutralize acid
soil. Most of the garden plants require a neutral soil of
a

PH

of 6.7 up, (basic soil). Soil may be tested with

litmus paper. Nitrogen makes a definite contribution to the
thriving of foliage vegetables (collards, spinach, mustard).
Nitrogen forces a rapid growth of leafage. If there is a
lack of nitrogen the tissues grow strong and tough.
(s) Numerous ways science is making our lives easier, > nd
one of these ways is in teaching us how to preserve foods
so that we may enjoy fruits and vegetables at all times in
stead of only in their season. The table of a laborer to
day^'provided the year around with foods that two hundred
years ago not even a king could have obtained, and for to.3
we must thank science

which has taught us how to preserve

foods from decay. We make jelly from fruits and often the
jelly hae molds on It. To prevent this, wash the top of
the jelly with brandy to kill the spores. Keeping food dry

55

and cold preserves it, because this prevents the growth of
bacteria and molds. Grape vines and the berries grow wild
and can be picked and made into beverages and preserves.
Such vegetables as cucumbers, beets, carrots, onions
and beans may be pickled. Other fruits and vegetables may
be preserved in jars

and cans.

There are two types of plant beds, the hot bed end the
cold frame. The hot bed is used in cold weather to insure
an early crop. It is also used to give the plant a start.
The plant is then transferred to the cold frame, then to
the field. The cold frame is used to harden the plant off
(or breaking it) for the field. To make a cheap hot bed,
dig about two feet and make layer with leaves or hay, a
layer of dirt, and a layer of manure then cover with dirt so
the bed will be slanting. Cover the bed with canvas or glass
for two weeks before using, this is done to allow the am
monia to escape.
(9) Of the 80 or more elements known to the chemist, only
14 are commonly present in plants. Of these, at least 10
are absolutely necessary for plant growth. Ihese ere.

Car

ton, hydrogen, oxygen, nitrogen, sulfur, phosphorus, , o
tassium, calcium, magnesium, and iron. Sodium, silicon,
chlorine, boron and manganese are also usually found in
Plants and may be essential to growth. Iodine is also pres
ent in some plants. Plants are nourished by water, carbon
dioxide (carbonic acid gas), and mineral salts
which are compounds containing the elements in chemical
combination.
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Water (composed of hydrogen and oxygen) serves a double
purpose I n p l a n t s . Some I s taken up by the plant roots and
used s s iood, while the r e s t serves as the c a r r i e r of plant
food. Cc.rbon dioxide (C0 S ) composed of carbon and oxygen
(C

and

0) i s next t o water as the great food material of

p l a n t s . This i s obtained from the a i r .
l h r e e - f o u r t h s of the a i r i s nitrogen gas, but the plants
i n general cannot use i t i n that stage. Their supply of n i 
trogen comes from nitrogen - containing compounds i n the
s o i l , c h i e f l y the n i t r a t e s . The plants get their oxygen from
water and carbon dioxide.
Sugar and s t a r c h , together with the related products,
the c e l l u l o s e s and pentosans, are called carbohydrates.
This group of plant compounds makes up the major portion of
a l l p l a n t substance. Carbohydrate means that these compounds
a r e composed of carbon, hydrogen and oxygen.
The molecular composition of the leading plant carbo
hydrate i s a s follows:
Glucose, C e H l a O e ; cane sugar, C i a H a a 0 1 ; L ; starch and c e l l u 
l o s e , fc 6 Hx 0 0 5 )„

; Pentose, CeHioOaJ Pentosans, (C 6 j; e 0 4 ) x .

A

Starch i s the form i n which most plants chiefly store t h e i r
reserve food. Cellulose i s the structural substance of
plants.
I n the l i v i n g plant M i l s sugar and starch, formad from
carbon dioxide and water through the action of the s u n l i g h t ,
a r e u n i t e d with n i t r a t e s and other s a l t s gathered by the
r o o t s from t h e s o i l t o form a new group of complex compounds
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called crude proteins.
Commercial fertilizers are usually mixtures of materi
als containing nitrogen, phosphoric acid, and potash. These
so-called complete fertilizers may be bought ready mixed,
or the ingredients may be bought and mixed on the farm.
Home mixing is often more economical and affords the farmer
an opportunity to prepare fertilizer mixtures adopted to
special needs. The farmer not only learns more about fer
tilizer materials but can select them himself. It is ad
visable for the teacher of this unit to see his county
agent in solving this problem.
Lists of the firms where these fertilizers may be
purchased may be obtained from the state agricultural ex
periment stations and the United States Department of
Agriculture.
(ls) There is no such thing as a special crop fertilizer
such as a "Wheat Fertilizer" or "Corn Fertilizer" which is
suitable under all conditions. The fertilizer which will
give the greatest returns on the money invested depends
upon the nature of the soil and the farming system as well
as upon the crop grown. The best method of determining the
fertilizer, which should be used, is by referring to the
results of field experiments. Fertilizers should be pur
chased on the basis of the analysis printed on the bag and
never by the trade name. Soils which are properly managed
will not be made acid or have their physical condition in
jured by the use of standard fertilize
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Good methods of soil management include a liberal
acreage of ctlfalfa, clover or other sod-forming legumes,
and grass pastures. Practical methods of handling manure
and the plowing under of cover and catch crops have done
much to mitigate soil depletion processes. Nevertheless
the farmers in all high producing areas have found the use
of commercial fertilizer necessary and profitable in the
maintenance of soil productivity and in building up depleted
soils.
Alfalfa removes large quantities of phosphoric acid,
potash, and lime from the soil. On heavy loams, silt loams,
and clay loams, a fertilizer high in phosphoric acid is es
sential for maximum yields. In many cases, some potash is
also advisable. All aoil products remove a certain amount of
chemicals from the soil (the amount removed varies as to
plants and soils). Some fertilizers such as:

muriate, sul

phate of potash, sulphate of ammonia, tend to make the soil
sour or acidic. Lime tends to neutralize this condition.
Some plant food elements are lost through leaching; that is,
some dissolve in water percolating through the soil. When
heavy applications of fertilizer are made, usually consider
able phosphoric acid and potash remain for use. Beans are
easily damaged by fertilizer and hence only small quanti
ties should be applied with the seed.
(") Marl Is used as a fertiliser to furnish calcium. The
cost of marl for 2 cubic yards of application Is a, follows!
The cost of marl Is taken at 75 cents per cu. yd. at the
Pile 2 miles from the farm, haulage costs at 25 cents per
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ton per mile, ana spreading at 50 cents per cubic yard.
With marl at 1,500 pounds per cubic yard, the weight of 2
cubic yards would be 1 1/2 tons. The total cost for a single
application would then be: Material,
|1.50;

2

tons at 75 cents,

hauling, 75 cents; spreading 2 tons, $1.00. Total,

$3.25.
(al) To destroy insects which attack growing plants, we use
insecticides. Insects are provided with either chewing or
sucking mouth parts. The chewing insects which bite off and
swallow portions of the plant tissue are combated by treat
ing the plant with some stomach poison to kill them in the
process of feeding. Stomach poisons do not affect sucking
insects, for they draw their food from within the plants.
They must, therefore, be combated with contact insecticides
which kill by their burning action, by poisoning through
the breathing apparatus, or by suffocation. To be effective,
such insecticides must come into direct contact with the
body of the insect. On

one hand we cover the plant thorough

ly so insects on feeding get the poison. On the other hand
we cover the insect completely with the poison. The under
sides must be sprayed also to be effective.
General control measureiare:

Varied form practices

(deep fall plowing so insects will be exposed to birds, fowl
and freezing temperatures), sanitation (weeds should be kept
down, crop remnants should be gathered and destroyed), crop
rotation (certain insects attack certain crcpe and othera
they fail to attack), eradication (remove dieeaeed plants),..J
soil disinfection (to destroy certain organisms
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ally attack stems, roots and other underground parts of
plants). This is employed in greenhouses or plantbeds;
heat and chemicals are ordinarily used for this purpose.
The surface of large seedbeds may be sterilized by burning
brush, or the soil may be treated with formaldehyde. Use
1 pint of formaldehyde to 6 gallons of water, or 2 quarts
to 25 gallons. Use 1 to 1 1/2 gallons of this solution to
each square foot of seedbed. Put on with a sprinkler. Cover
the beds heavily with sacks, or other materials for two
days. Disinfect seeds with certain fungicidal dusts, such
as organic mercury and other compounds which are available
on the market for the old method of soaking in formalde
hyde, copper sulphate, and corrosive sublimate proved det
rimental.
Cabbage maggot:

Corrosive sublimate (bichloride of

mercury), may be obtained at the drug store. It is very
poisonous. Use one ounce to ten gallons of water. The solu
tion must be prepared in wooden, glass, fiber or earthen
ware vessels since this chemical corrodes metals. (Dis
solve in a quart of hot water and dilute to proper qu*ntlty). It dissolves slowly. For

s

esch

cabbage apply within

to 5 days after plants are set in the field b. pouring

about a half teacupful of the solution around the base of
each plant. Repeat in about 10 days. The solution should
not oome in contact with the leaves. (Soil and stem should
be wet). For turnips and radishes apply about one gallon
to each 30 feet of row after they are well out of the ground.
A long handle dipper is convenient for applying the solution.
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If stored grain or goods are affected, carbon bisul
phide can be used as a fumigant. Use one pound of chemical
to each 100 cubic feet of space of 1 pound to each 100
bushels of grain.
In smaller quantities, use 1 ounce for 100 lb. of
grain, or 1 tablespoon for 1 gallon of grain. Have the
place fairly air-tight. Seed-potatoes should be disinfected
from 1 1/2 to 2 hours in a solution made by adding 1 pint
of commercial formaldehyde (formalin) to 30 gallons of
water.
These insects injure a great variety of plants:

Cut

worms (poison bait - thoroughly mix 2 level tablespoonfuls
of Paris green, white arsenic, or sodium arsenlte with 5
pounds of dry bran. Then add about 1 quart of water in
which a half-pint of sorghum or cheap molasses has been
mixed, and stir well.

Make a well-moistened mash, but not

too wet). Make this mash in the morning and apply It in
thin layers around the plant at sunset.(It is poisonous),
grasshoppers (put the same bait out early in the morning),
white grub affects corn, potatoes, strawberries, vegetables,
etc., (plow ground late in fall exposing grub worm to biras
and fowl, let hogs grub out field, etc.).
Aphids or plant lice (feed by sucking sap from beneath
the surface. Treatment must be started immediately after
the aphids appear on the plants. Spraying with strong soap
suds is often effective),

Spider mites (red seders)

(Spray with 1 ounce of potassium sulphide to 2 gallons of
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water, o r with 1 p a r t of commercial lime-sulphur to 70
p a r t s of w a t e r ) , Ants -

(Pour gasoline, boiling water, and

carbon bisulphide down the nest and covering i s e f f e c t i v e ) ,
stalk borers (spray).
Beans:

Spray with 1 pound of calcium arsenate or

magnesium a r s e n a t e i n 50 gallons of 4-4-50 Bordeaux mix
t u r e . ( I f aphids appear, add 1 / 2 pint of nicotine).
Cotton:

The cotton worm i s a biting insect and should

be e r a d i c a t e d with a spray. The boll weevil i s a sucking
i n s e c t and should be eradicated by the same method.
For a d d i t i o n a l information see the county agent or
write t o t h e United States Department of Agriculture.
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UNIT CORRELATED WITH MATHEMATICS
(If possible, use true prices).
1. If 300 pounds of manure cost $2, how much would 200
pounds of manure cost?
2. Henry sold 10 pounds of spinach, at 2 pounds for 15
cents; 20 pounds of cabbage, at 2 cents a pound; 6 heads
of lettuce, at 6 cents a head, he had $25 when he got
home, how much did he already have in his pockets?
3. If 1 pound of carbon bisulphide is used to kill Insects
on 100 bushels of grain, how much would be used on 25
bushels?
4. All things being equal a farmer raises 25 bushels of
corn on an acre of land. If he had just a forth of an
acre left with all things equal, how much corn would the
the 1 1/4 acres bring him?

UNIT CORRELATED WITH SOCIAL STUDIES
Geography:
crops. Example:

Give the student the location of various
Much cotton is raised in Texas (Commerce,

Paris, Greenville, etc.)
Man's interdependence -

Various sections interchange

various crops. Maybe we have an early crop of .ot < o< _
the valley so we send a shipment to Colorado. When the po
tatoes are old here Colorado sends us a supply of new pota
toes. In both of these cases the scientific cause Is to be
explained.
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History:

Include some s c i e n t i f i c data about s o i l and

s o i l p r o d u c t s . Trace the development and improvement of
farm implements and t o o l s . (Sprays, dusters, plows, seedp l a n t e r , e t c . ) . Also discuss the development of f e r t i l i z e r s
and i n s e c t poisons.
Sociology:

I expect you students to work i n groups in

handling t h e poisons and fixing the f e r t i l i z e r .
UNIT CORRELATED WITH NATURE STUDY AND ART
Today t h e c l a s s i s going out to Mr. Smith's g-rden
and study the i n s e c t s . Insects are provided with either
chewing o r sucking mouth p a r t s . The chewing Insects which
b i t e o f f and swallow plant tissue are combated by treating
the p l a n t with some stomach poison to k i l l them In the
process of feeding. Stomach poisons do not affect sucking
i n s e c t s , f o r they draw t h e i r food from within the plant.
They must, therefore be combated with contact insecticides
which k i l l by t h e i r burning action, by poisoning through
the b r e a t h i n g apparatus, or by suffocation. To be effective
the i n s e c t i c i d e must come i n direct contact with the i n s e c t .
Draw t h e i n s e c t s which molest cabbage and put i t s name
underneath i t . Draw the cabbage before i t was -..-e ted
after.
Put a box on the picture with the name of the poieon
of the cabbage insect on i t .
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UNIT CORRELATED WITH LANGUAGE ARTS
Half of the class is required to write the United
States Department of Agriculture seeking available

bulle

tins on insects and insecticides; the other half will
write seeking bulletins on fertilizers in Texas. Each
member of the class must bring in a paper on the chemis
try of soils. This information may be secured from the
bulletins, pamphlets, and books in the library. Write the
entire details of how you made the complete fertilizer,
(the chemicals, procedure, and result).
UNIT CORRELATED WITH HEALTH
(2®) The depleted soils from which our foods come do not
afford the proper mineral balance. One carrot may look and
taste like another yet lack the particular mineral element
carrots are supposed to contain. Any considerable lack ol
essential mineral elements, and we sicken, sulfer, shorten
our lives. The alarming fact is that our fruits, vegeta
bles, grains and meats are now being raised on millions of
acres of land that no longer contains enough ol these
minerals.
Due to a lack of calcium, rickets, bony deformities,
bad teeth, and nervous disorders may result. Phosphorus Is
also important. Dr. McCollum of John Hopkins says, that
when there are enough phosphates in the blood ther e
no dental decayl

Iron is an essential constituent of the

oxygen-carrying pigment of the blood; but Iron
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assimilated unless some' copper is contained in the diet.
And if iodine is not present, goiter afflicts us. Each
mineral element plays a definite role. Just as we have
%

germs in our systems and throw them off similarly, a really
healthy plant will take care of itself against insects and
blights - and also give the human system what it requires.
When Dr. Northen restored the mineral balance to part of the
soil in an orange grove infested with scale, the trees in
that part became clean while the rest remained diseased.
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THE CULMINATING ACTIVITY OF THE CHEMISTRY
OF SOILS AND SOIL PRODUCTS
We will have an exhibition of the types of soils and
fertilizers, also the products of these soils. All are in
vited. The affair takes place at seven o'clock at the
school.
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APPENDIX
SUBJECT - MATTER
Units I, II, III
( a a ) Glossary of terms.
Physical change -

No new substance is formed.

Chemical change -

One or more new substances are formed.

Matter cannot be created nor destroyed but may be changed.
(Solid, liquid, gas).
Elements are substances which cannot be decomposed by the
methods commonly employed to decompose compounds.
Compounds are the products of the combination of elements.
Examples:
Mixing -

Water is a compound.
Air is a mixture of nitrogen and oxygen.

Where a simple solution Is to be made, (copper

sulphate In water) stirring with a wooden paddle or
the like is sufficient. Use an egg beater where a
thin emulsion (liquid cold cream, furniture polish) is
to be made.
Heating -

Use a double boiler or steam, both In some cases

to avoid over heating.
Centigrade degree is temperature of melting; 100 degrees
centigrade temperature of steam of boiling water at
sea level.
( e ) F a h r e n h e i t , 32 degrees, is temperature of melting; 212
degrees Fahrenheit, is temperature of steam of boiling
water.
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Density is the mass per unit volume.
Water boils at 212 degrees Fahrenheit and freezes at 32
degrees Fahrenheit.
Water -

One part of oxygen to two of hydrogen; by weight,

8 of oxygen to 1 of hydrogen.
A mixture is a substance composed of two or more ingredients,
the individual particles of which are not chemically
combined, but exist side by side.
Analysis is the pulling apart of a substance to find out of .
what it is composed.
Synthesis is the formation of a compound from the elements
composing it.
Law of definite Proportions:

The composition of every pure

chemical compound is always the same.
A solution is a uniform mixture of substances which do not
separate even on long standing.
A suspension is a mixture of substances that separate on
standing.
Defining the parts of a solution. The solute is the substance
dissolved; the solvent, the material in which the
solute dissolves; and a solution is the result.
Strength of a solution. A saturated solution is one con
taining as much of the solute as will dissolve at the
given temperature.
A concentrated solution is one not sr-tuivted.
A dilute solution is a weak solution.
A tincture is a solution in alcohol.
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Trie filtrate is the clear liquid that passes through the
filter paper.
hiscible liquids.

When one liquid vd.ll dissolve in another

in any proportion, the liquids are miscible.
A crystal is a natural geometrical solid bounded by plane
surfaces.
Water of crystallization is water chemically combined in a
crystal.
An efflorescent substance gives up its water of crystalli
zation to the air, without being heated.
A deliquescent substance absorbs water from the air, final
ly dissolving in it.
A hygroscopic substance absorbs a limited amount of water
from the air but does not form a solution.
Heat and solubility -

Heating generally increases the sol

ubility of the solids and decreases the solubility of
gases in liquids.
OXYGEN
Oxygen is prepared by the heating of potassium chlorate
(contains 39^ oxygen) and manganese dioxide. It is a
colorless, odorless, tasteless gas. At high tempera
tures, it is very active, combining with most elements
to form oxides. It supports burning and life.
An oxide is a combination of oxygen with one other element.
Example with (Carbon, Zinc, Copper).
Oxidation is the combination of some substance with oxygen.

VI
An oxidizing agent is a substance that readily gives up
oxygen, thus oxidizing other substances.
A catalytic agent is a substance that aids chemical changes
without itself being permanently changed.
Ozone is an active form of oxygen and is a good oxidizing
agent.
Hydrogen peroxide is a good oxidizing agent, and because of
this, it is a good bleaching agent and disinfectant.
HYDROGEN
Hydrogen is found combined with carbon in almost ev
ery organic compound. Meat, kerosene, candles, fats, and
oils all contain it. Hydrogen Is found free in nature in
small quantities.
Preparation of Hydrogen.

Zinc is placed in a round

bottom flask and make a two hole cork to fit flask. In one
hole

place a thistle tube and In the other a delivery tube.

Pour dilute sulphuric acid through the thistle tube. It acts
upon the zinc, forming zinc sulphate and setting hydrogen
free.
2Fe +6HC1

aFeClo+SHg

Hydrogen is a tasteless, odorless, colorless gas. It is the
lightest gas known. It burns with an intense heat. It
is a good reducing agent.
CARBON AND ITS COMPOUNDS
Carbon has three allotropic forms:
black.

Diamond, graphits, lamp
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Coal was formed by the partial oxidation of vegetable mat
ter out of contact with air.
Cycle of Carbon and Oxygen -

Oxygen of the air is breathed

in by animals and used in combustion —

carbon di

oxide is given out; plants use the carbon dioxide
oxygen is given out.
Bone black is an important form of carbon, much used in
decolorizing impure solutions.
Sugar charcoal is a pure form of carbon easily prepared.
Crude petroleum yields gasoline, benzine, naphtha, kerosene,
lubricating oils, vaseline and paraffin.
Graphite is used in lead pencils, stove polish, crucibles,
and electrodes for electric furnaces.
The diamond is the hardest substance known.
THE OXIDES OF CARBON
Carbon dioxide is prepared by the action of an acid on a
carbonate. It is formed by the decay of organic mat
ter, the combustion of fuels, and fermentation.
Properties:

It is a heavy, colorless, tasteless,

odorless gas. It does not burn or support combustion. It
dissolves in water forming carbonic acid.
Uses:

It is used in beverages, as a leavening agent,

in fire extinguishers, and as food for plants.
Test:

Limewater is a test for carbon dioxide.

Carbon monoxide is made by heating carbon dioxide with car
bon.
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HYDROCARBONS AND DERIVED COMPOUNDS
A hydrocarbon is a compound containing hydrogen end carbon.
An alcohol is an organic hydroxide.
An aldehyde is the product of the partial oxidation of an
alcohol, and always contains the group. C-O-H.
An organic acid is the product of the oxidation of an al
cohol, and contains the carboxyl group. C-O-O-H.
An ester is an organic salt.
A fat or oil is a glyceride of oleic, palmitic, or stearic
acid.
Benzol is a hydrocarbon obtained from coal tar. Nitrobenzol, aniline, and thousands of other compounds are made
from it.
SOAP
Soap is a sodium or potassium salt of a fatty acid.
Soft soaps are potassium soaps.
Hard soaps are sodium soaps.
FOODS
Our foods must be both Inorganic and organic. Water and
mineral matter comprise the inorganic foods. Carbohy
drates, fats and oils, and protein, the organic foods.
Protein builds up the tissues and is the only food that can
do this.
Carbohydrates and fats (including oils) furnish heat and
energy to the body.

74
A balanced ration is necessary to health.
Food requirement -

Under ordinary conditions a man requires

1/80 of an ounce of protein for each pound he weighs
and enough fats and carbohydrates to furnish 2500 3000 calories daily.
Atomic weight is the weight of one atom of an element com
pound to the weight of one atom of hydrogen.
Molecular weight is the weight of one molecule of a sub
stance compared to the weight of one atom of hydrogen.
Valence denotes the number of hydrogen atoms that one atom
of an element can combine with, or replace.
A radical is a group of atoms that, in reactions, usually
acts like one atom. A radical cannot exist free.
If the name of an acid ends in
compound made from it ends in

- ate.

If the name of an acid ends in
compound made from it ends in

- ic, the name of the

- ous, the name of the

- ite.

CHLORINE
Chlorine is prepared by the electrolysis of sodium
chloride, and by the oxidation of hydrochloric acid.
Chlorine is a heavy gas, greenish yellow in color,
soluble in water, and active chemically.
Chlorine is used for bleaching and disinfecting.
ACIDS. BASES AND SALTS
Hydrochloric acid is made by the action of sul.huric
acid on sodium chloride. The water solution of it is in
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commercial use.
An acid is a substance containing hydrogen. As a rule the
hydrogen is easily replaced by a metal. Acids are sour,
and turn blue litmus red.
A base is the hydroxide of a metal. Bases are caustic, and
turn red litmus blue.
A salt is the product of the action of an acid on a base
A salt may be regarded as an acid in which the hydro
gen has been replaced by a metal, or as a base in which
the hydroxyl has been replaced by an acid radical.
Neutralization is the combining of an acid and a base,
forming water and a salt.
Sodium hydroxide is made by the reaction of sodium car
bonate and calcium hydroxide. It is made by the elec
trolysis of common salt.
SODIUM AND ITS COMPOUNDS
Sodium is prepared by the electrolysis of fused sodium
hydroxide.
Washing soda is sodium carbonate.
Baking soda is sodium hydrogen carbonate.
Table salt is sodium chloride.
AMMONIA
Ammonia is prepared by the action of a base on an am
monium salt, or by heating ammonium hydroxide. Ammonia is a
colorless gas, very soluble in water forming a base, burns

76
only when supplied with additional heat, and has a charac
teristic odor.
Ammonium chloride is used in bell batteries and in
soldering.
Ammonium carbonate is used in smelling salts.
METAL
A metal is a substance whose hydroxide is a base.
Iron Is obtained by heating iron oxide, coke, and a flux In
a blast furnace.
Galvanized iron is iron coated with zinc.
Tin plate is iron coated with zinc.
Nickel is plated on iron, to protect the iron from rusting,
as well as to give a good appearance.
Aluminum is obtained by electrolyzing a solution of alumi
num oxide in fused

cryolite.

Lead is poisonous, and care must be taken in using lead
pipes.
Gold is the most malleable metal. Pure gold is 24 carots
fine.
Coin silver is 90$ silver.
Sterling silver is 92.5$ silver.
Copper is a soft malleable metal, used for electrical
conductors and kitchen utensils. Its salts are poison
ous.
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ATOMIC THEORY
All matter is composed of atoms and molecules.
A molecule is the smallest particle of a substance that can
exist and have the properties of the substance.
An atom is the smallest part of an element that can com
bine with other atoms to form molecules.
Law of Definite Proportions:

The composition of every

pure chemical compound is always the same.
Law of Multiple Proportions:

If two elements, A and B

combine to form more than one compound, the weight of the
element B that combines with a fixed weight of the element
A, bear

a simple ratio to each other.

Combustion is any chemical change accompanied by light and
heat.
Oxidation is union with oxygen. It may be slow or rapid.
When it is rapid enough, it becomes combustion.
Kindling temperature is the temperature at which a body
will begin to burn.
Spontaneous combustion is combustion which occurs ..hen no
definite outside heat has been furnished to raise the
body to its kindling temperature. It is brought about
by slow oxidation under conditions which prevent the
scattering of the heat so produced.
Kerosene forms water and carbon dioxide when It burns.
HEAT
Work is the overcoming of resistance through distance.
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Energy is the capacity for doing work.
Law of Conservation of Energy:

Energy can neither be creat

ed nor destroyed.
Heat is a form of energy.
Solids have a definite weight, a definite volume, and a
definite shape.
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EXPERIMENTS
Units I, II, III
(2S) Laboratory work depends on:
a. the time available for its preparation,
b. working conditions in the individual school,
c. the text book requirements of the school
system,
d. the training and mental preferences of the
teacher,
e. and the equipment of the laboratory with
respect to apparatus and chemicals.
A written record should be made of every experiment,
and this record should always be in the following order:
1. What I did.
2.. What I observed (that is, saw, smelled, tasted,
heard, or felt).
3. What I concluded from my observations.
NOTE:

The experiments which cannot be performed should be
explained.

(se) Household -

Standard ink.

Tannic acid 11 7/10 grams
Gallic acid 3 8/10 grams
Ferrous sulphate 15 grams

--Hydrochloric acid
3 cubic centimeters
10 o.o. of wte^^rtollc sold 1 gram
Water soluble blue dye 3 5/10 grams.
1,000 c.c. of water.
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(23) Menthol pencil -

Melt together and cast In forms.
Menthol 100 parts
Benzoic acid'10 parts
Encalyptol 3 parts

(Bed bugs)
(1) Cresol - 3 fluid ounces.
Dichlorobenzene, or Q-zene 13 fluid ounces.
Use 1 pint of this mixture to five pints of kerosene.
(2) Kerosene
Phenol

-

96 - 98.
4 - 2.

Use as spray in cracks and on springs.
Cockroach Exterminator -

Powdered Borax
Flour
Chocolate powder -

(After-bath Powder)

Talc
8
Zinc stearate
10
Boric acid
3
Magnesium carbonate 7

-

4 ounces
2 ounces
1 ounce
pounds
pounds
pounds
pounds

The use of cosmetics goes back for thousands of
years, it is only during the last decade that the use of
cosmetics has become universal.
Mayonnaise
1 pint olive oil, 1 egg, lemon juice, salt and red
and black peppers and mustard to suit taste.
(a7) Cattle dip

-

For lice, ticks and insects and fleas.

In a vat 7 feet deep, 3 feet wide, 36 feet long, fill
ed with water; add from 5 to 7 gallons or arsenal cattle
dip fluid.
Polish -

To make cheap, effective furniture oil use 3

parts of paraffin oil to 2 parts of turpentine.
Soap -

Olive oil 100 parts.
Soda, lye specific gravity 1.33 use 50 parts.
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Vinegar -

can be made from apple peels. Place them in a

stone jar and pour over them water and a little
vinegar. Stir well, cover with a linen cloth and
leave in a warm room for 2 or 3 weeks.
Shellac Varnish - 3 pounds of shellac to 1 gallon of al-cohol.
Paint

- Buff

- Yellow ocher
Whiting
Oxide of zinc
Plaster of Paris

- 44
- 6
- 5
- 1/2

pounds.
pounds.
pounds.
pound.

Mix with turpentine, oil and a little cheap varnish to
consistency desired.
Paint for Blackboards Shellac
Alcohol

- 1 pound.
- 1 gallon.

Powdered emery
Ultramarine blue

-

4 ounces.
4 ounces.
4 ounces.

- 24
- 5
- 48
400

parts
parts
parts
parts

Liquid Shampoo

- Soft soap
Potassium carbonate
Alcohol
Water enough to make

Shampoo paste

- White castile soap in shaving - 2 ounces
- 2 fluid oz.
Ammonia water
- 1 fluid oz.
Bay rum
- 1 fluid oz.
Glycerine
-12 fluid oz.
Water
4

For falling hair (a) Hydrochloric acid
Alcohol
(b) Iodine

Crude oil
Olive oil
Castor oil

- 75 parts
2,250 parts
-

1
2
2
2

ounce
ounces
ounces
ounces

(a) or (b) lotion should be applied on scalp every
evening at bed time.

Fumlgants

- Sulphur candles
Formaldehyde

Meat Preservatives - Salt peter, sodium chloride, sugar, etc.
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Disinfecting books and papers-

Forma1dehyde.

Gum Powder

-

Potassium Nitrate
Charcoal
Sulphur

Fly poison

-

Pepper
Quassia
Sugar
Diluted alcohol

.-

75 parts
15 parts
10 parts
4
4
8
4

ounces
ounces
ounces
ounces

Mix dry and sprinkle around where flies can get it.
Lice

-

Crude oil
Oil tar
Oil cedar
Cotton seed oil

Laxative for cow - Rochelle salts
Aloes, powdered
Linseed meal

-

1
l
l
5

ounce
ounce
drachm
ounces

3 ounces
- 150 grams
- 150 grams

One dose, given in warm water.
Heat of radiation.
Take a paper cup with an inch of water in it, place a
flame under it, about an inch between flame and cup.
The water takes the heat from the paper.
(ae) A quick hardening cement Casein - dry
- 100 parts
Lye - (NaOH;
- 12 parts
Magnesia (Magnesium oxide) 14 parts
Mix into a paste with water.
Sodium bisulphate or sodium hydrogen sulphate removes
stain from china and porcelain. When stained surface is
moistened, and the chemical is sprinkled on and rubbed
vigorously, the stain is removed.
(s) Para dlchlorobenzene Exterminator for moths, carpet beetles, fleas and

peach tree borers. Q-zene.

83
Upholstered furniture -

Sprinkle with Q-zene and cover

with paper 4 days.
Rugs — Sprinkle with Q—zene then fold rug or roll and wrap
in heavy paper.
Peach tree bores -

Apply if possible in fall when turpen

tine is between 55° - 80° fahrenheit at a distance of
11/2 inches from the trunk, place a layer of Q-zene
2 inches wide around tree. In south trees 3 years old
or under should not be treated. Trees 4 or 5 years old
use 3/4 ounce of Q,-zene.
HYDROGEN
Place some aluminum and a solution of caustic soda or
lye together ana you have a convenient new way of making
hydrogen for laboratory experiments.
MAGIC EXPERIMENTS
( 30 ) Palm of the hand -

Put a pinch of lime (CaO) and a

pinch of ammonium chloride in the palm of the hand, rub and
ammonia gas is liberated. (Odor).
Color of Powders - (Dry) Mercuric chloride and (dry)
potassium iodide rubbed together - pink color.
Jug of everlasting wine - Potassium Permanganate (KMnO*)
Five Glass, color experiment -

Glass 1, To a weak solution

of ferric chloride or ferric nitrate (dissolve In
water), add 3 or 4 cubic centimeters of concentrated
sulfuric acid for every pint of solution.
Glass 2, This glass has been rinsed with a strong
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solution of potassium sulphocyanide (thiocyanate)
(leave a few drops in bottom of glass) (red color on
addition of iron solution).
Glass 3,

Potassium ferrocyanide (it forms Prussian

blue).
Glass 4, should contain several drops of strong barium
ohloride or barium nitrate - milky effect.
Glass 5, thin layer of baking soda.
Stains -

Black walnut ~

-

Pylam Black

- 1 ounce

-

Material yellow

- 7 ounces

Dissolve in 4 gallons of hot water.
(sa) Weed killer for seed beds -

Zinc sulfate 8 grams,

water 250 cubic centimeters. Dissolve and apply above
equally to every square foot of seed bed. Careless ap
plication will damage root tips. The second dose for a
succeeding crop should be half the above strength.
General Fertilizer -

Ammonia Sulfate
Nitrate soda
Tankage
Superphosphate
Muriate Potash
Filler

-

20.50$ N
16$ N
7$ N
18$ PaOs
50$ KaO

-

293
125
286
889
200
207
2000

Cattle louse insecticide »

Dust with (sodium flouride 1 part and 1 part diatomaceous earth) mixed.
Cattle Parasiticide

"

- Precipitated chalk
Rock salt
Pine tar
Copper sulfate

-

40
60
2
1

Make into plastic mass with water: Cast into blocks
and dry.
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Apple spray - Arsenic -

To remove arsenic wash with

.33^ hydrochloric acid provided no oil or wax spray
has been used.
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FORMULAS
Units I, II, III
(6) These formulas should be used along with the three
units as the teacher sees fit.
CaC03

CaO + COg

Zn + 2 HC1 —

ZnClg + H2

2 NaOH + H2S04 — Na^SO^ + 2 H20
NaOH + H2S04

NaHSO* + H20

CaCOa + 2HC1

CaCl2 + C02 + H20

KC10a + 6HC1

KC1 + 3H20 + 3Ha 0 + 3C12

(Preparation of bleaching powder.)
CaO + Cl2

CaOCl2

CaOClg + 2HC1

CaCla + Ha0 + Cla

2HS0 + 2C12

4HC1 + 02

NaCl + H2S04

NaHS04 + HC1 /

ZNO + 2 HC1

Znd2 + H20

H2S04 + Mg

MgS04 + H2

(Action of sodium on water).
2Na + 2Hg0
CaO + HgO

2NaOH + Ha
Ca(OH)2

Ca(OH)2 + NagCOo
Na2Co3 + 2HC1

CaCOa + 2NaOH
2NaCl + Ha0 + C02

(Baking Powder).
KHC^HiOe + NaHCOo
(a)
(b)

KNaCiIUOe + Ha0 + CO a/
(c)

(a) Potassium hydrogen tartrate (cram of tartar).
(b) Sodium bicarbonate.
(c) Sodium potassium tartrate.
(Home-made Baking Powder)
Cream of tartar, dried
Cornstarch, dried
Baking soda

- 1 pound
-1/2 pound
-1/2 pound

(Washing soda - NaaCOa)
NHa + NaCl + C0a + Ha0
2NaHC0a + heat

NaHCOa + NH4C1

NaaCOa + Ha0 + COJ

(Ammonia)
NHa + Hg0

NH40H

NH40H + heat

NH3/ + Ha0

NH40H + HC1

NH4C1 + Ha0

(Metals)
2Fea03 + 3C —4Fe + 3C0a
AgN03 + NaCl

AgCl + NaN0o

AgNOa + NH4I

Agl + NH4NOa

(Oxides of Carbon)
Ha0 + C0a

HgC03

CaC0o + 2HC1

CaClg + Ha0 + COg/

NaaCOa + HaS04

NaaS04 + Ha0 + C0a/

2NaHC0a + H8S04

NaaS04 + 2Ha0 • 2C0g/

Ca(OH)a + COg
2C0 + 08
H2O + C

CaC0o/ + Ha0
2C0a

H

+ CO

(Hydrocarbons and Derived Compounds)
2HS0 + CaC2
(Calcium)
Carbide

CgHg + Ca(0H)2
Acetylene

CaO + 3C

CO + CaCg

3CHa0H + 0S

2HCH0 + 2H20
(Methyl
Aldehyde or
Formaldehyde)

2CH30 + 0a — 2HC00H
C2H60H + 02

HC2H302 + H20
(Acetic
acid
Vinegar)

H2S04 + NaCaH302
(Sodium
Acetate)
HCaH302 + CaHsOH

NaHSO* + HC2H302

C2H6C2H302 + H20
Ethyl Acetate

(Oils, Fats and Soap)
(Saponification - Making of soap)
C3H6(C17H35C08)3 + 3NaOH

C3H5(0H)3 + 3NftC17Ha

Glyceryl stearate

Glycerin

Sodium
Stearate

(Carbohydrates)
6C02 + 5Ha0

CeH1006 + 6 02

(Food Preservation)
CaHi20e

2C2H50H + 2C0a

2C2H50H + H2S04
(24) 2H20 + 02
2KC10a

(CaH5)20 + H2S04 + Ha0
2Ha0, or

2KC1 + 3 08

2Ha + 08

2H80
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Pe + S

FeS, (Ferrous Sulphide)

Water reacts ^ith oxides of non-metals-producing acids.
C.08 + Ha0

H2C03

S0s + H20

HsSOa

^8^6

2Ii3P04

+

Water reacts with oxides of metals - Producing bases,
as:
MgO + Ha0

Mg(OH)g

Na20 + Hs0

2NaOH

Cl2 + H20

HC1 + HC10 used in bleaching cloth.

CaO + H20

Ca(OH)a

NH3 + H2O

WH4OH

NaOH + HC1

NaCl + H20

A1(0H)8 + 3HC1

AlClg + 3H20

Mg(OH)2

MgCl2

+ 2HC1

4HC1 + 02

2Ha0 + CIa
V

(a) MnOs + 4HC1
(b) MnCl4

+ 2HA0

2Ha0 + MnCl4
MnCl2 + Cl2

(c) MnOs + 4HC1

2Ha0 + MnCla + Cla

Chlorine will displace both bromine and iodine from
certain of their compounds as;
2KBr + Cl2

KC1 + Bra

2KI + Cl2

2KC1 + 1a

4HC1 + 0a ZZZ 2Ha0 + 2Cla
(Hydrogen Peroxide)
NaaOs + 2HC1

of

2NaCl + Ha0a
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^es-dily decomposes into water and oxygen with
the liberation of heat:
H20s

Hs0 + 0 + 23,000 calories

PbS + 4H20a

PbS04 + 4Hg0

Lead Sulfide
(Iodine)
SKI + MnO8 + 2HsS04

K

S04

a

+ MnS0*

+ 2Hg0 + Ig

From the sodium iodate of Chili, iodine is obtained
by treatment with sulfuric acid which liverates iodic
acid; this is then reduced with sulfurous acid.
NalO 3 + H8
oS04
a

NaHS04
A + HIO,
3

2HI03 + 5HsS0a
2KI + Cla

5HaS04 + Ha0
2KC1 + Ia

Fluorine is used in etching glass.
Ha0 + Fa

2HF + 0

CaFa + H2SO4
Si02 + 4HF

CaS04 + 2HF
SiF4 + 2HS0

Ammonia is readily prepared by heating of NH40H

NH0/ + Ha0

NH4C1 + NaOH

NH3/ + NaCl + Ha0

Used in the artificial production of ice.
(5) H* + OH* = HgO
Hydrogen Hydroxyl Water
ion
ion
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1.

Ionization;

NaOH = Na+ + 0H~

2.

At the Cathode;

3.

At the Anode;

2Na + 2H80 = H2 + 2NaOH
40H = 02 + 2Ha0

SUMMARY
A practical course has been worked out which can be
used in a small Rural High School to give a scientific
background to the students in the light of their every
day experiences.
There has been included in the course subject-matter
covering the typical rural community.
There has been worked into the course sufficient theo
ries, difinitions,formulas, and equations to give the
student an introduction to the principles of chemistry
required of students entering first year college
chemistry.

93
BIBLIOGRAPHY
Books
(a) Bailey, E. H. S. and Bailey, H. S.; "Food Products,
Their Source, Chemistry, and Use",
Third Edition; P. Blackeston's Son and
Company, Inc., 1012 Walnut Street;
Philadelphia, 1928; PP. 1 - 50;
PP. 110 - 175.
(as) Bennett, H.,

"Practical Everyday Chemistry"; The
Chemical Publishing Company of New York,
New York, U. S. A., 1934; PP. 62 - 67;
PP.
i f • 70
» V - 260.
•

(7) Brownlee, Fuller; Hancock, Sohon Whitsit; "First
Principles of Chemistry"; Revised
Edition, PP. 22 - 31.
( 8) Hall, S. B. (Superintendent of Public Instruction);
Peters, D. W. (Director of Instruction);
Henderson, H. R. (Assistant Supervisor of Elementary
Education);
(General
Curriculum Adviser); "Tenta
Caswell, H. L.
tive Course of Study for Virginia Ele
mentary Schools," Grades, I to VII;
State Board of Education, Virginia;
August 22,1934; PP. 314 - 457.

(s8) Henley's

"Twentieth Century Book of Recipes,
Formulas and Processes", - Edited by D.
Gardner and M. E. Hiscox; New York.
The Norman V/. Henley Publishing Com
pany, 132 Nassau Street 1910; PP. 489 502; PP. 122 - 140.

(e) Henhy, W. A. and Morrison, F. B.; (Fifth Edition)
I ) nenry,
»Feed and Feeding Abridged"; The Henry
- Morrison Company; Madison, Wisconsin.
PP. 38 - 76; PP. 80 - 96.
(4) Hopkins, B. S., "Essentials of College Chemistry ; D.
C. Heath and Company, Boston, Atlanta,
New York, San Francisco, London, Chica
go, Dallas; 1932. PP. 82 - 103.
;») Judkins, H. P.

aSriSE'SlltSlV
J. D. Lipman, New Jersey, New York
John Wiley and Sons, Inc.; LondonChapman and Hall Limited; 1925, PP. 1
40: PP. 170 - 178.

94

(le) Lewis, H. R.,

Lippincotts Farm Manuals, "Production
Poultry Husbandry,"
Edited by K. C.
Davis, New Jersey. (Eighth Edition)
Revised 1933; PP. 1 - 190; PP. 500 525.

(°) Mead, Gyrus D. and Orth, F. W. (Both of California)
With an introduction by Graves, F. P;
"The transitional Public School"; The
MacMillan Company, New York, N. Y.
1935. PP. xiii - xv; PP. 31 - 107.
( 5 ) Newell, L. C., "College Chemistry"; D. C. Heath and
Company. Boston, Mass. 1925; PP. 401
- 427.
( x ) Sherman, H. C., (Of Columbia University), Third Edi
tion of "Food Products"; The MacMillan
Company, New York, 1935; PP. 70 - 98,
159 - 185, 217 - 230.
(24) Snell, J. F.;

"Elementary Household Chemistry"; The
Macmillan Company, New York; 1919.
PP. 166 - 178.

( 6 ) Weed, H. T., (Brooklyn, New York). "Chemistry in the
Home"; American Book Company - New York,
Cincinnati, Chicago; 1915; PP. 9 - 365.
(85) Wilhelm, Segerblom; "Laboratory Work in Teaching Ele
mentary Chemistry"; Education Volume 54;
Blair, Herbert; The Palmer Company;
120 Boylston Street; Boston, 1934.
PP. 167 - 171.
PERIODICALS
(2a) Beach, Rex,

vI 14 /\

^Ay1r,o»0-n', T
u.

"Health From The Ground Up". (Condensed
from Hearst's International Cosmopoli
tan); Readers Digest; January, 1937;
PP. 4 - 8.
W. and Uren, A. W.; "Lump Jaw. Big Jaw,
and Wooden Tongue in Cattle"; Bulletin
357, University of Missouri; College of
Agriculture, Experiment Station, F. B.
Mumford, Director, Columbia, Missouri;
November, 1935; PP. 9 - 12.

( 16 ) Dorsit, M., (Brochemic Division) and Houck, U. G.;
Chief, Division of Hog-cholera Control,
Bureau of Animal Industry; "Hog Cholera",

95
United States Department of Agricul
ture; Farmers' Bulletin No. 834;
PP. 11 - 14.
(la) Imes, Marion; Zoological Division, Bureau of Animal
Industry; "Cattle Scab"; Farmers'
Bulletin No. 1017; United States De
partment of Agriculture; Y/ashington, D.
C. October, 1934; PP. 15 - 19.
(18) Mellan, J. K.; "Home Mixing of Fertilizers", Leaflet
No. 70; United States Department of
Agriculture; November, 1930; PP. 1 - 8.
(19) Millar, C. E., "Fertilizers, What they are and How to
Use Them"; Special Bulletin No. 133;
Agricultural Experiment Station, East
Lansing, Michigan; Revised September,
1933. PP. 7 - 15.
( la ) Mohler, J. R.; Chief of Animal Industry, "Black-Leg";
Farmers' Bulletin No. 1355, United States
Department of Agriculture; November,
1930; PP. 8 - 10.
( a0 ) Musselman, H. H.; Millar, C. E.; Bergquest, S. G.,
"Marl, Its Formation, Excavation, and
Use"; Agricultural Experiment Station,
Michigan State College; East Lansing,
Michigan; Bulletin No. 224; June, 1932;
PP. 5 - 26.
( al ) Sherwood, S. C., "Farm Crop Pest Control Guide for
West Virginia, Methods, Materials and
Apparatus"; Circular No. 305; Morgantown, West Virginia, March, 1934;
PP. 1 - 43.
( 10 ) Thomas, J. B., "Cooking and Canned Meats";. Circular
No. 137; Agricultural College Extension
Service. Fargo, North Dakota; October,
1935, PP. 1 - 10.
( as ) Wailes, R. B., "Things to Make in Your Home Laborato
ry"; Popular Science Monthly; Volume
126, Number 1; January 1, 1935; PP. 54
- 55; 104 - 106.
( ae ) Wailes, R. B., "Mysteries of Household Products";
Popular Science Monthly, Volume 127,
Number 4; October, 1935. PP. 50 - 52;
PP. 110 - 112.
( 30 ) Wailes, R. B., "Mystifying Stunts for the Amateur
Chemist"; Popular Science Monthly, Vol.
128, No. 4, April, 1936. PP. 50 - 52.

96
LECTURES
) Alexander, J. M., Professor of Animal Husbandry,
Agricultural Department, Prairie
View State College, Prairie View,
Texas. February 22, 1937.
7)

Broaddus, S. E.,

Professor, Agricultural Department,
Prairie View State College, Prairie
View, Texas, February 10, 1937.

)

Perry, R. P.,

Director of the Science Department,
Prairie View State College, Prairie
View, Texas, (September 29, 1936 to
March 7, 1937).

97

AUTOBIOGRAPHY
I, Montraville Lemmis Abernethy, was born December
11, 1910 in El Paso, Texas. My first three years of school
ing were spent in Gibbons High School of Paris, Texas. At
the age of eight my family moved to Denver, Colorado and
it was here that I completed my elementary and high school
work. In September, 1929 I entered the Prairie View State
College at Prairie View, Texas. I left the college several
times, but finally through some degree of determination I
have become a candidate for the degree of Bachelor of
Science with a major in chemistry. My ambitions are to be
a beneficial teacher; that is, to find the needs of the
students with whom I come in contact, and live in the hearts
of those who know me.

